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SUMMARY 


CHARLESTON  HARBOR  DEEPENING  PROJECT,  CHARLESTON 
HARBOR  AND  SHIPYARD  RIVER,  SOUTH  CAROLINA 

(  )  Draft  (X)  Final  Environmental  Statement 

Responsible  Office:  U.  S.  Army  Engineer  District,  P.O.  Box  919, 

Charleston,  S.  C.  29402  (AC  803-577-4171) 

1.  Name  of  Action:  (  )  Administrative  (X)  Legislative 

2.  Description  of  Action:  The  recommended  plan  of  improvement 
consists  of  the  deepening  of  the  entrance  channel  to  Charleston 
Harbor  from  a  depth  of  35  feet  to  a  depth  of  42  feet  and  the 
extension  of  this  channel  from  Mile  -10.4  seaward  to  the  42-foot 
depth  contour  (Mile  -11.2);  deepening  the  existing  harbor  channels 
from  a  depth  of  35  feet  to  a  depth  of  40  feet  from  the  Entrance 
Channel  (Mile  0.6)  to  Mile  15.7  at  Goose  Creek;  deepening  of  the 
Shipyard  River  channel  from  30  feet  to  38  feet;  enlargement  of  the 
upstream  and  downstream  turning  basins  in  Shipyard  River  to  provide 
a  1,000  foot  diameter  turning  area  and  to  widen  the  connector 
channel  between  the  two  basins  to  250  feet;  enlargement  of  the 
anchorage  basin  near  the  harbor  mouth  by  deepening  to  a  depth  of 

40  feet  and  by  extending  the  south  side  by  1,400  feet;  enlargement 
of  the  turning  basin  at  the  head  of  the  commercial  channel  at  Goose 
Creek;  dredging  a  new  turning  basin  adjacent  to  the  Columbus  Street 
docks;  widening  the  North  Charleston  and  Filbin  Creek  reaches  to 
500  feet;  easing  the  bend  at  the  intersection  of  the  channel  and 
Wando  River;  and  the  relocating  of  channels  near  terminals  to  provide 
125-foot  clearance  between  piers  and  the  edge  of  the  channel. 
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3.  a.  Environmental  Impacts:  Water  quality  changes 

including  temporary  and  localized  increases  in  turbidity  and  levels 
of  dissolved  materials;  localized  adverse  effects  on  plankton  and 
primary  productivity;  minor  losses  of  larval  and  juvenile  fishes 
near  the  dredge  and  disposal  areas;  detraction  of  the  visual  appear¬ 
ance  of  the  harbor  by  the  presence  of  the  dredge  boats  and  pipelines; 
minor  air  discharges  and  noise  pollution  from  diesel  powered  equip¬ 
ment;  preemption  of  present  uses  of  disposal  areas. 

b.  Adverse  Environmental  Impacts:  Localized  adverse 
effects  on  water  quality  and  aquatic  animals;  detraction  of  the  visual 
appearance  of  the  harbor  by  the  presence  of  the  dredge  boats  and  pipe¬ 
lines;  minor  air  discharges  and  noise  pollution  from  diesel  powered 
equipment;  preemption  of  present  uses  of  disposal  areas. 


Alternatives : 

a.  Other  channel  depths 

b.  Lighterage  system 

c.  Offshore  ocean  terminal 

d.  Terminal  at  Cummings  Point 

e.  Pipeline  from  source 

f.  No  action 

g.  Combinations  of  various  dredging  techniques 
Comments  received  from: 


Soil  Conservation  Service,  USDA 

Department  of  Health,  Education,  and  Welfare 

Federal  Power  Commission 

United  States  Department  of  Interior 

United  States  Environmental  Protection  Agency 

United  States  Department  of  Commerce 

United  States  Coast  Guard 

Advisory  Council  on  Historic  Preservation 

South  Carolina  State  Ports  Authority 

South  Carolina  Wildlife  and  Marine  Resources  Department 
Approximately  50  other  organizations  and  individuals 
Draft  Statement  to  CEQ  16  September  1974  . 

Revised  Draft  Statement  to  CEQ  26  March  1975 
Final  Statement  to  CEQ  29  March  1976 
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1.01.  Project  authorization.  The  Charleston  Harbor 

Navigation  Study  is  authorized  by  Section  6  of  the  Rivers  and 
Harbors  Act  of  1945  and  Seven  Congressional  Resolutions;  the 
latest  adopted  19  October  1967  by  the  Committee  on  Public  Works 
of  the  United  States  House  of  Representatives.  The  study  is  in¬ 
tended  to  determine  if  the  existing  project  should  be  modified 
in  any  way  at  this  tine  (deepening,  widening,  or  extending  exist¬ 
ing  channels). 

1.02.  Project  purpose.  The  •  jse  of  this  project 

is  to  provide  safe  navigation  for  exis  g  and  prospective  large 
vessel  traffic  by  deepening  existing  char  (shown  on  Figure 

1),  providing  new  and  enlarged  turning  basins,  and  providing 
minor  alignment  changes  and  easing  of  bends. 

1.03.  Proposed  plan  of  improvement.  The  proposed  plan 

of  improvement  for  Charleston  Harbor,  shown  on  Figures  2  and  3, 
consists  of  the  following: 

a.  Deepening  the  existing  entrance  channel  from 
a  depth  of  35  feet  to  a  depth  of  42  feet.  The  channel  width  will 
not  be  changed.  This  reach  extends  from  Mile  0.6-  seaward  to  the 
42-foot  contour,  a  distance  of  approximately  11.8  miles. 

b.  Deepening  the  existing  harbor  channels  from 

a  depth  of  35  feet  to  a  depth  of  40  feet  from  the  Entrance  Channel 
(Mile  0.6)  to  Mile  15.7  at  Goose  Creek.  Widths  will  be  variable 
because  of  minor  alignment  changes  and  easing  of  bends. 

c.  Deepening  of  the  Shipyard  River  channel  from 
30  feet  to  38  feet.  In  addition,  the  alignment  of  the  upstream 
and  downstream  turning  basins  anu  connector  channel  will  be  shifted 
in  a  northeasterly  direction  (see  Figure  3),  to  provide  a  125-foot 
buffer  zone  between  the  channel  edge  and  existing  piers  on  the 


on  the  southside  of  the  river.  The  realigned  turning  basins  will 
provide  1,000  feet  diameter  turning  basins  and  the  connector  chan¬ 
nel  between  them  will  be  widened  to  250  feet.  The  width  of  the 
entrance  channel  will  not  be  changed. 

d.  Enlargement  of  the  anchorage  basin  at  the 
harbor  mouth.  The  basin  will  be  deepened  to  40  feet  and  the 
south  side  will  be  extended  1,400  feet. 

e.  Enlargement  of  the  existing  turning  basin 
at  the  head  of  the  commercial  channel  (Figure  2). 

f.  Dredging  a  new  turning  basin  adjacent  to 
the  Columbus  Street  docks  as  shown  on  Figure  2  (Insert  "A”). 


Widening  North  Charleston  and  Filbin  reaches 


to  500  feet. 


h.  Shifting  of  channels  near  the  various  ter¬ 
minals  as  shown  on  Figures  2  and  3  to  provide  125  feet  between 
existing  piers  and  the  edge  of  the  channel. 

1.04.  Proposed  dredged  material  quantities  and  placement 

plan.  The  initial  amount  of  material  to  be  dredged  for  the  various 
reaches  within  the  harbor,  including  the  entrance  channel,  are  as 


follows: 

Federal  dredging 

Entrance  Channel  (mile  .6  -  seaward) 

Enlarged  Anchorage  Basin 

Mount  Pleasant  Range  to  Myers  Bend  (mile  .6  to  mile 

8.2) 

Custom  House  Reach 

Myers  Bend  to  Head  of  Commercial  Project  (mile  8.2 
to  mile  L5. 7) 


Cubic  Yards 


12,095,000 

2,383,000 


2,982,000 


3,233,000 


3,354,000 

2,530,000 


TOTAL  FEDERAL 


’7,077,000 


Shipyard  River 


Docks  and  Berthing  Areas  (Non-Federa 1 

Dredging) 

Union  Street 

14,000 

Columbus  Street 

43,000 

North  Charleston  Reach 

o4f  ,‘(  )0 

Filhin  Creek  Reach 

1213,000 

Port  i'erminal  Read. 

1  14 ,000 

Shipyard  River 

170,000 

TOTAL  NON- FEDERAL 

5  <i  4 , 000 

Ot  the  total  27 .077  .non  cubic  yards  of  material  to  be  removed 
fro...  the  federal  project  area,  12,095,000  cubic  yards  from  the 
entrance  channel  are  scheduled,  for  open  water  disposal  in  a 
currently  used  offshore  area  located  approximately  8  miles  offshore 
at  Latitude’  32°  3b’  lb"  N  and  Longitude  79°  44’  39"  W  in  about 

40  feet  of  water.  This  off  shore  dump  site  complies  with  EPA 
recommendations  nr.d  was  selected  on  the  basis  of  recommendations 
provided  by  the  South  Carolina  Wildlife  and  Marine  Resources  De¬ 
partment.  Of  the  remaining  1  1  .98;’,  000  cubic  yards  of  material, 

,  J w  1 , 000  cubic  cards  from  tl.i  turning  basin  would  bo  placed  in 
the  current  1'-  u-ed  .lisp  a  i  ir.  a  on  Morris  island  and  !  2 , 599,000 
i  ub 5 c:  varus  t  r t ...  the  inner  harbor  would  be  placed  on  upland 
areas  of  L'am'-d  Island. 


Appro;.-,  i  m  i!  e  1  .  icr.-s  of  diked  upland  disposal  area  would 

be  peed . . .  1  ;'0j-  live  deepen  ini’  pie  art  and  about  49  acres  (20  acres 
cfoi*  iiador  and  29  acres  for  Shipyard  River)  would  be 


for  cl.-.rl- 


needed  on  an  annual  basis  during  the  50-year  economic  life  of  the 
project  for  disposal  of  the  additional  shoal  material  (approximately 
1,737,000  cubic  yards  annually)  expected  to  be  generated  as  a  result 
of  the  harbor  deepening.  The  project  sponsor  has  indicated  that  it 
would  be  desirable  from  his  position  to  locate  the  upland  disposal 
areas  on  and  northward  of  Daniel  Island.  The  Daniel  Island  site  and 
area  northward  is  of  sufficient  capacity  to  accommodate  anticipated 
quantities  of  dredged  material  to  be  removed  from  the  harbor  during 
its  50-year  economic  life  with  and  without  rediversion  of  the  Cooper 
River. 

A  pipeline  dredge  would  be  utilized  to  accomplish  the  required 
dredging  in  the  inner  harbor  and  a  hopper  dredge  would  be  utilized 
for  the  entrance  and  outer  bar  channels.  The  entrance  and  outer  bar 
channel  will  be  dredged  concurrently  with  the  inner  harbor  deepening 
with  approximately  21  months  being  required  for  dredging  the  inner 
harbor  and  30  months  for  the  entrance  and  outer  bar  channel. 

Estimates  of  costs  for  harbor  deepening  are  based  on  (a)  use  of 
Morris  Island  and  the  offshore  disposal  area  for  the  anchorage  and 
entrance  channel,  respectively;  and  (b)  inland  disposal  areas  above 
existing  marshes  for  the  upper  harbor  reaches.  The  inland  lisposal 
areas  would  be  located  only  on  and  northward  of  Daniel  Island  proper 
as  local  interests  have  indicated  they  believe  the  magnitude  of  cost 
and  acquisition  problems  associated  with  lands  located  adjacent  to  the 
south  bank  of  the  Wando  River  would  be  excessive.  The  decision  to  util 
ize  inland  diked  disposal  areas  for  cost  estimates  resulted  from  the 
following  considerations  affecting  implementation  of  ocean  disposal: 

(1)  Conditional  requirement  of  successful  operation  of  a  small 
scale  pilot  program; 

(2)  Objections  of  EPA  to  disposing  of  shoal  material  located 
upstream  of  a  line  from  Sullivans  Island  to  Cummings  Point  at  sea 
because  of  its  chemical  constituents;  and 

(3)  The  current  congressional  moratorium  on  plans  for  replace¬ 
ment  or  modification  of  government-owned  dredges. 

Benefit  and  cost  data  are  presented  in  Appendix  A  of  this  EIS. 


The  benefit-cost  ratio  is  1.92  for  Cliarleston  Harbor  and  1.44  for 
Shipyard  River. 

1.05.  Special  studies.  Under  the  aforementioned  authori¬ 

zations,  the  fol lowing  studies  were  conducted: 

a.  Long-range  disposal  of  dredged  material: 

During  the  conduct  of  this  study  of  long-range  disposal  of  dredged 
material,  eight  plans  were  evaluated  to  determine  feasibility  and  costs 
of  meeting  the  dredging  requirements  of  the  existing  project  as  well 
as  related  projects  for  a  60-vear  period,  1963  to  2024.  As  discussed 
in  the  proceeding  section,  the  recommended  disposal  plan  for  this 
deepening  project  does  not  strictly  follow  any  of  these  eight  plans. 

Cost  estimates  were  prepared  for  maintaining  the  navigation  features 
located  upstream  of  and  including  the  anchorage  basin  for  the  current 
maintenance  method  and  nine  alternate  plans.  An  estimate  of  cost  for 
maintenance  dredging  utilizing  the  current  practice  (pipeline  dredge 
and  harbor-side  disposal  areas)  was  prepared  for  a  100-year  period  of 
analysis  and  adopted  as  the  base  to  which  the  relative  merits  of  the 
various  alternate  methods  were  compared  monetarily.  The  considered 
dredging  and  disposal  plans  are  summarized  as  follows: 

Plan  l  -  Removal  of  shoal  material  by  pipeline  dredge  to  a  permanent 
land  disposal  area  adjacent  to  the  harbor  -  that  is,  continuing  the 
present  dredging  and  disposal  method. 

Plan  2  -  Removal  of  shoal  material  and  conveying  it  to  a  disposal 
area  at  sea,  all  by  hopper  dredge. 

Plan  1  i  JA  -  Removal  of  shoal  material  by  pipeline  dredge,  placing 
it  in  one  intermediate  disposal  area,  then  conveying  it  to  sea  by  pipeline, 
by  diesel  powered  booster  stations  (Plan  3)  or  electrically  powered 
booster  pumps  (Plan  JA). 

Plan  4  4  4A  -  Removal  of  shoal  material  by  pipeline  dredge,  placing 
it  in  two  intermediate  disposal  areas,  then  conveying  it  from  the  inter¬ 
mediate  disposal  areas  to  sea  by  pipeline,  by  diesel  powered  booster 
pumps  (Plan  4)  or  electrically  powered  booster  pumps  (Plan  4A) . 

Plan  5  -  Removal  of  shoal  material  by  pipeline  dredge,  placing  it 
in  an  intermediate  disposal  area,  then  conveying  it  by  barge  to  sea. 

Plan  6  -  Removal  of  material  by  pipeline  dredge  placing  it  in  inter¬ 
mediate  disposal  areas,  then  conveying  it  from  these  areas  to  remote  inland 
disposal  areas  hv  pipe!  ine. 


Plan  7  -  Removal  of  material  by  pipeline  dredge,  placing  it 
in  an  intermediate  disposal  area,  then  conveying  it  from  this 
area  to  remote  inland  disposal  areas  by  truck. 

Plan  8  -  Removal  of  shoal  material  by  a  special  dredge  de¬ 
signed  to  utilize  barges,  and  the  use  of  these  barges  to  convey 
the  material  directly  to  sea. 

b.  Estuarine  values  study: 

In  order  to  evaluate  (11  the  plans  considered  in  the  iong-range 
dredging  and  disposal  study  be vend  a  strictly  monetary  comparison 
of  plans,  and  (2)  the  environmental  effects  of  recommended  improve¬ 
ments  and/or  modi f icat ions  to  the  existing  navigation  project,  the 
Corps  requested  the  bureau  of  Sports  Fisheries  and  Wildlife  to 
accomplish  the  estuarine  values  study  evaluating  the  effects  of 
the  foregoing  on  fish  and  wildlife  resources.  To  aid  the  Bureau 
of  Sports  Fisheries  and  Wildlife  in  their  evaluations,  the  follow¬ 
ing  special  studies  were  contracted  for  and  funded  by  the  Corps  of 
Engineers : 

(1)  evaluation  and  interpretation  of  hot  to-  «p<liment  samples,  (2)  p 
sical  and  chemical  identification  of  bottom  sediments,  (3)  bioassav 
studies,  and  (4)  inventor-  and  evaluation  of  marshlands  and  poten¬ 
tial  offshore  disposal  areas. 

Based  on  these  special  contracted,  studies  ana  tlu-  Corps  long- 
range  disposal  stuciv,  the  Bureau  of  Snort  Fisheries  and  Wildlife 
made  the  fol  lov  in.:  r  •.■■■■■■  taendat  :  '■  •  suing  dredging  and  disposal 

practices: 

1.  Disposal  of  h'-i-,  ,  -oil  in !  !  i  a  i  n  the  confines  of  the 

harbor  or  its  adj.ii  «•!;:  :•  ar  d;  1  :  .  •  •  i  n-entlnuod ; 

2.  The  most  des ;  raM  •  .-.-t  ...  a  i  -posirn  o!  dredged  material 

from  an  ecological  has  i  i  ■  -i  •  ••••.  ;  a  i  a  1  a  redye  and  barge 

(Plan  8).  Further,  >— :•  i .  Mat  i  •  •  u  •  cone  i  t  i  ona  I  to  the  favorable 

findings  of  a  small  s.  1 1  •  ■  :  ■  -tu  i  m;  i>.i  t  iiig  lee  d.  redyed 

material  can  b-  •  ;  re  .-r  i  tec-  :  »  ;  isposed  of  at  sea;  and 


3.  The  most  desirable  alternative  to  sea  disposal  environment¬ 
ally  would  be  disposal  in  diked  areas  located  inland  above  the  marshes. 
The  best  plan  accomplishing  both  the  economical  and  environmental  con¬ 
siderations  would  be  Plan  6  of  the  long-range  disposal  study. 

c.  Charleston  Harbor  and  Shipyard  River  Modifi¬ 
cations.  Improved  project  depths  of  38,  40,  42,  and  45  feet  were 
considered  for  existing  waterways.  Each  improved  waterway  depth 

or  plan  considered  for  Charleston  Harbor  included  construction  of  a 
new  turning  basin  adjacent  to  the  Columbus  Street  Docks,  enlargement 
of  the  existing  turning  basin  at  the  head  of  the  commercial  channel 
(Goose  Creek),  enlargement  of  the  anchorage  and  other  easing  of  bends 
and  minor  alignment  changes. 

The  waterway  and  items  of  improvement  are  shown  in  detail  on  '-'igures 
2  and  3.  In  addition,  125  feet  will  be  maintained  by  non-Federal 
interests  between  existing  piers  and  the  edge  of  the  channel  for 
berthing  areas.  Where  necessary  existing  channels  will  be  deauthor- 
ized  to  provide  the  required  clearance  as  shown  in  green  on  ’-igures 
2  and  3.  The  most  economical  plan  of  improvement  for  the  existing 
waterways  are  channel  depths  of  40  feet  for  Charleston  Harbor  and 
38  feet  for  Shipyard  River. 

d.  Channel  extensions.  Consideration  was  given 
to  extending  the  commercial  navigation  channel  upstream  on  the  Cooper 
and  Kando  Rivers  to  serve  commercial  interests.  Three  extension 
plans  were  considered  on  the  Cooper  River  and  consisted  of  extending 
navigation  upstream  to: 

(a)  Annrox  imatel  v  mile  25  (vicinity  of  Soutli  Carolina  Electric 
d  Gas  Company's  steam  powered  electric  power  generating  facility). 

( h )  Approximately  mile  23,  and 

(<■)  To  Big  island  adjacent  to  Verona  (Bav  Chemical  Corporation), 
the  least  cost  Iv  effort  to  provide  deep  draft  navigation  to  Bushy 


I  he  economic  analysis  oi  those  d  plans  were  all  unfavorable. 
Consideration  was  given  to  extending  navigation  upstream  on 
the  l-.'ando  Kiver  to  Highway  4  1  at  Ca  inhoy.  It  was  cone  1  tided 
from  the  studies  that  extension  of  navigation  up  the  Wando 
Kiver  to  Highway  4  1  is  not  Sensible  at  Litis  time. 

The  projected  container  commerce  exceeds  the  existing  facili¬ 
ties  at  Columbus  Street  and  North  Charleston.  This  e  xccss 
projected  tonnage  is  expected  to  be  handled  at  the  proposed 
State  Torts  Authority  Wando  Terminal  at  this  time.  Currently, 
studies  contracted  for  by  SPA  to  evaluate  the  environmental 
effects  ami  possible  alternatives  to  the  Wando  Terminal  have  been 
completed,  and  an  application  for  the  required  Construction  Permit 
■  ■'am  t  ne  ;  .S.  \i"..v  corps  ni  i  ng  Lncers  is  being  considered  by  the 

Charleston  district  Office.  'herefore,  it  has  been  recommended 
that  a  decision  concerning  tins  channel  extension  be  deferred 
until  the  required  nerni t  is  obtained  and  construction  or  other 
tetivitv  begun  which  commits  this  location. 


1.06.  Re  1  at i onsh ip  to  other  projects.  The  relation¬ 

ship  of  the  Charleston  Harbor  Project  to  other  Federal,  State 
or  local  government  projects  varies  from  a  lack  of  anv 
sign i f ieant  relationship  to  some  form  of  enhancement.  There 
is  no  direct  relationship  between  trie  proposed  project  and 
the  A  l.sW  ;  i»e  :  he  !  i  mens  i  .-n  of  the  latter  is  considerably 


a,  harbor.  Hie  same  applies  to 


i  nac  t 

i  vi  . 

i he  Charleston 

■  iui  wi 

i  *_  1  i  *  •  *  i  t 
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•  a  favor- 

ei  idler  roiKlit  ion,  a  1  though  it 
h  without  the  rediversion  project 
.  .pure  u  ni  be  mu.  h  iiigiier. 

i  it  tiii  n. iv. 1 1  :.ii  i  1  it  ies  just  above 
.  ||  .  at  i  I  .  i  i  use  !  i  v  m  I  Inin  vessels 
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1.4  .;r*i  i  i  "i  oilier  agencies  except 


for  that  aspect  associated  with  the  disposal  of  dredged  material. 

In  this  regard,  there  is  no  consideration  given  to  the  use  of 
such  areas  for  disposal  of  dredged  material.  Examples  of  such 
projects  are  Forts  Sumter  and  Moultrie  of  the  National  Park  Service 
and  Hog  Island  which  is  the  site  of  a  proposed  naval  museum. 


2.0. 


Environmental  Setting  Without  the  Project. 


2.01.  General.  Charleston  Harbor  is  located  at  about 

the  midpoint  of  South  Carolina's  Atlantic  Coast,  140  statute 
miles  southwest  of  the  entrance  to  Cape  Fear  River,  North  Carolina, 
and  75  miles  north  of  Savannah  Harbor,  Georgia.  The  lower  harbor 
is  formed  by  the  confluence  of  Ashley,  Cooper  and  Wando  Rivers. 

Vast  tidal  marsh  areas  lie  on  either  side  of  the  entrance  to 
Charleston  Harbor.  Those  marshes  to  the  northeast  separate  the 
barrier  islands  from  the  mainland  and  are  intersected  bv  the  Intra¬ 
coastal  Waterway  and  numerous  tidal  streams.  Those  to  the  southwest  back 
Morris  Island,  a  rapidly  eroding  barrier  island,  and  are  found  on 
the  southeastern  side  of  James  Island.  Docking  and  maintenance 
facilities  of  the  harbor  are  concentrated  along  the  west  shore 
(right  descending  side)  of  Cooper  River  extending  from  Battery 
Point  of  peninsular  Charleston  to  the  mouth  of  Goose  Creek  at  mile 
15.7,  the  upstream  limit  of  authorized  Federal  projects.  The 
locality  is  shown  on  U.  S.  Coast  and  Geodetic  Survey  Charts  470 
and  1239,  and  on  Figure  1  of  this  report. 

2.01.1  The  harbor  covers  an  area  of  approximately  14 

square  miles  with  depths  ranging  between  10  and  25  feet  at  mean 
low  tide  except  within  project  channels  which  are  dredged  to  a 
depth  of  35  feet.  The  harbor  is  faced  with  a  serious  shoaling 
problem  that  is  principally  due  to  the  Santee-Cooper  Project  which 
was  constructed  by  the  S.  C.  Public  Service  Authority  in  1942. 

Prior  to  this  time,  the  lower  harbor  required  little  maintenance  dredg¬ 
ing  and  natural  depths  in  some  areas  ranged  up  to  about  75  feet. 

2.02.  Tributary  Waters. 

2.02.1  Cooper  River.  The  Cooper  River  Basin  comprises 

720  square  miles  of  coastal  plain  in  South  Carolina.  The  Cooper 
River  has  its  origin  at  the  confluence  of  its  East  and  West 
Branches  (locally  termed  "The  Tee")  from  which  it  flows  32  niles 
southward  to  its  outlet  in  Charleston  Harbor.  The  East  and  West 
Branches  of  the  Cooper  River  extend  some  20  niles  inland  in  a  north¬ 
ward  direction  to  their  origins  as  small  ill-defined  channels  in  a 


low-lying  area  of  Berkeley  County  known  as  Ferguson  Swamp.  Lake 
Moultrie  in  the  upper  part  of  the  Cooper  River  Basin  was  constructed 
by  the  S.  C.  Public  Service  Authority  in  1942  as  part  of  the 
Santee-Cooper  Project.  This  lake  intercepts  drainage  of  about  300 
square  miles  of  the  Cooper  River  Basin.  Except  for  short  interven¬ 
ing  reaches,  the  west  bank  of  the  Cooper  River  is  lined  with  Federal, 
State,  and  private  docking  facilities. 

2.02.2  Ashley  River.  The  Ashley  River  is  a  small  coastal 

stream  having  a  watershed  of  about  350  square  miles  and  an  outlet  in 
the  west  part  of  Charleston  Harbor.  The  upper  portion  of  the  Ashley 
River  is  flanked  by  woodlands  interspersed  with  scattered  residences 
and  farmland.  Most  of  the  lower  Ashley  River  Basin  down  to  the 
marsh  is  occupied  bv  residential  or  commercial  development. 

2.02.3  Wando  River.  The  Wando  River  is  a  small  coastal 

stream  having  a  watershed  of  about  120  square  miles  and  an  outlet  in 
the  east  part  of  Charleston  Harbor.  The  lower  Wando  River  is  bor¬ 
dered  by  a  rather  large  expanse  of  salt  marsh  which  in  turn  is  bor¬ 
dered  by  scattered  residences  and  subdivisions.  The  extent  of 
marshes  diminishes  with  distance  upstream  and  the  extent  of  woodland 
increases  until  the  uppermost  part  of  the  Wando  is  entirely  in  wood¬ 
lands  . 

2. 02. A  Shipyard  River.  Shipyard  River,  a  small  tidal 

tributary  about  two  miles  in  length,  flows  in  a  southeastward  direc¬ 
tion  along  the  southwest  boundary  of  the  H.  S.  Naval  Reservation  to 
Cooper  River  at  a  point  opposite  the  southern  tip  of  Daniel  Island 
at  mile  8.7.  Docking  facilities  are  located  along  the  west  shore 
of  the  lower  mile  of  channel,  while  the  east  shore  is  bounded  by 
tidal  marshland  along  its  entire  length. 

2.02.5  Shem  ('.reek.  Shem  Creek  is  a  small  tidal  tributary 

which  flows  in  a  southwestward  direction  to  Charleston  Harbor  at 
mile  4.  The  citv  of  Mount  Pleasant  is  located  to  the  southeast  and 
new  residential  areas  are  being  developed  along  the  northwestern 


shore.  The  lower  reach,  that  reach  downstream  of  U.  S.  Highway 
17,  is  used  as  a  base  for  essentially  all  commercial  fishing 
vessels  operating  out  of  Charleston  Harbor. 

2.03.  Existing  Project .  The  existing  Charleston 

Harbor  project,  authorized  hv  the  Rivers  and  Harbors  Act  of 
June  18,  1878,  and  by  subsequent  acts,  of  which  the  latest 
were  dated  October  17,  1940,  March  2,  1945,  September  3,  1954, 
and  July  14,  1960,  provides  for  the  following  work: 

A  channel  for  commercial  purposes  35  feet 
deep  and  1,000  feet  wide  from  the  sea  to  the  inner  end  of  the 
jetties,  thence  600  feet  wide  to  the  V.  S.  Naval  Shipyard,  and 
thence  400  feet  wide  to  the  mouth  of  Goose  Creek,  a  total  dis¬ 
tance  of  21.9  miles,  with  a  turning  basin  1,100  feet  wide  at  the 
Port  Terminals;  and  for  a  channel  35  feet  deep  and  500-700  feet  wide 
through  Town  Creek;  for  a  channel  in  Shem  Greek  10  feet  deep  and 
110  feet  wide  from  a  flared  entrance  from  Hog  Island  Channel  to 
and  including  a  turning  basin  130  feet  wide  and  400  feet  long 
with  the  upper  end  250  feet  upstream  from  the  Mount  Pleasant 
public  wharf,  thence  10  feet  deep  and  90  feet  wide  to  the  bridge 
on  U.  S.  Highway  No.  17;  and  for  maintenance  of  a  channel  10  feet 
deep  and  90  feet  wide  in  Hog  Island  Channel  from  Shem  Creek  to 
the  Atlantic  Tntracoast.il  Waterway.  The  •v'oject  also  includes 
the  maintenance  of  2  entrance  jetties  of  stone  on  log  mattress 
foundation;  the  north  jet  tv  i  15,443  feet  long,  and  the  south 
jetty,  19,014  feet  long;  t  !•••  '  i  stance  between  their  axis  at  the 
outer  end  is  2,900  feel.  project  also  provides  for  the 

following  work,  which  sms  .uithorized  to  be  prosecuted  only  as 
found  necessary  in  the  interest  of  national  defense:  a  40- 
foot  channel,  1,000  feet  wide  ! run  the  sea  to  the  inner  end  of 
the  jetties,  thence  TOO  feet  wide  to  the  south  pier  at  the  Navy 
Yard,  and  then  1,000  feet  wide  to  the  Commandant's  wharf;  and 
an  anchorage  area  30  feet  deep  between  Castle  Pinckney  and  Fort 


The  project  has  been  completed  except  for  tilt  AO-foot,  national 
defense  pro  ject. 


2.03.1 


All  depths  refer  to  the  plane  of  mean  low  water. 


The  mean  ranee  of  tide  is  3.2  feet,  and  the  extreme  range  of  spring 
tides  is  about  7.3  feet.  As  of  June  1971,  the  controlling  depth 
at  mean  low  water  was  35  feet  in  tiie  Kntrance  Channel  and  Cooper 
River;  and  10.0  feet  in  Shen  (’reek. 


Other  Federal  Projects. 


2.0A.1.  Ashley  River.  The  existing  project,  authorized 

by  the  Rivers  and  Harbors  Act  of  July  25,  1912  and  August  26,  1937, 
provides  for: 

A  channel  30  feet  deep  at  mean  low  water  and 
300  feet  wide  from  the  mouth  to  the  Standard  Uliarf,  a  distance  of 
7. A  miles;  suitablv  widened  at  bends  and  at  bead  of  the  improve¬ 
ment;  and  for  maintenance,  to  a  depth  of  12  feet  and  a  width  of  100 
feet  from  the  approach  channel  to  the  nunicipal  yacht  basin.  The 
project  was  completed  in  19A0. 

The  cor  trolling  depth  at  mean  low  water  in  July  1970  was  15  feet 
for  a  width  of  300  feet  from  the  mouth  to  the  downstream  highway 
bridge;  thence  1A  feet  to  the  head  of  the  project.  This  project 
is  now  inactive. 

2.0A.2.  Shipyard  River.  The  existing  project,  authorized 

bv  the  Rivers  and  Harbors  Act  of  July  3,  1930,  and  by  subsequent 
acts,  of  which  the  latest  is  dated  March  2,  19A5,  provides  for  the 
following  work: 


A  channel  30  feet  deep  at  mean  low  water  and 
200  feet  wide,  widened  to  300  feet  at  the  entrance  from  deep  water 
in  Cooper  River  to  the  vicinity  of  the  plant  of  Airco  Alloys  and 
Carbide  Company,  with  a  t  lrning  basin  30  feet  deep  opposite  the 
Cul f  Oil  Corporation  terminal,  and  another  turning  basin  30  feet  deep 


at  the  upper  end  of  t  h«  •  project  with  a  flared  entrance;  total 
length  of  the  project  is  1.2  miles.  The  project  was  completed  in 
June  1951. 


The  controlling  depth  at  mean  low  water  in  October  1970  was  37.0 
feet . 

2.04.3.  The  Atlantic  Intracoastal  Waterway  (AIWW) . 

Charleston  Harbor  forms  part  of  the  route  of  the  Atlantic  Intra¬ 
coastal  Waterway.  One  section  of  the  waterway  extends  southwest- 
ward  from  Winyah,  S.  C.,  to  Charleston  Harbor  through  the 
Sullivans  Island  Narrows,  and  another  section  extends  from  the 
harbor  by  way  of  Wappoo  Creek,  a  tributary  of  the  Ashley  River, 
southwestward  to  Beaufort  and  Port  Royal,  S.  C.  The  existing 
project  provides  for  a  channel  12  feet  deep  at  mean  low  v;ater  and 
not  less  than  90  feet  wide. 

2.04.4.  Cooper  River  Rediversion  Project.  This  project 

was  authorized  by  the  Rivers  and  Harbors  Act  of  1968  (Public  Law 
90-483,  90th  Congress,  S.  3710,  13  August  1968)  and  provides  for 
the  construction  of  a  rediversion  canal  from  the  northeast  portion 
of  Lake  Moultrie  to  the  Santee  River  near  Lake  Mattassee  and  con¬ 
struction  of  a  powerhouse,  fish  lift,  and  fish  hatchery.  The  re¬ 
diversion  canal  will  be  about  11.5  miles  in  length  and  will  consist 
of  a  2.5  mile  entrance  channel  in  Lake  Moultrie,. an  intake  canal 
about  4.0  miles  long  and  a  tailrace  canal  about  5.0  miles  long. 
Rediversion  will  decrease  the  average  discharges  through  the 
Pinopolis  Dam  to  about  3,000  cfs  and  will  increase  average  flows 
in  the  Santee  River.  The  purpose  of  the  project  is  to  "redivert" 
the  major  portion  of  the  waters  from  the  Santee  basin  from  the 
Cooper  River  to  the  Santee  River  thereby  effecting  the  reduction 
of  harbor  shoaling  and  related  costly  dredging  operations  in 
Charleston  Harbor.  A  discussion  of  the  Charleston  Harbor  shoaling 
problem  is  presented  in  the  following  paragraphs. 

2.04.4.1.  Beginning  in  1942,  a  phenomenal  increase  occurred 

in  the  rate  of  shoaling  in  Charleston  Harbor.  Deposits  of  black 
muck  material  began  to  settle  in  the  harbor  and  large  shoals  began 
to  form  in  the  project  channels.  Comprehensive  studies  conducted 
bv  the  Corps  of  engineers  revealed  that  most  of  this  shoaling  was 


directlv  related  to  operation  of  the  Santee-Cooper  development 
which  increased  the  average  discharge  in  Cooper  Hiver  from  72 
cfs  at  Pinopolis  to  about  15,600  cfs.  Most  of  the  r.aterial 
creating  these  shoals  was  found  to  be  of  piedmont  origin  and 
only  a  small  amount  was  found  to  be  attributed  to  bank  erosion. 

The  increased  freshwater  flow  has  resulted  in  the  formation  of 
density  currents  in  the  harbor  having  a  predominant  upstream 
bottom  flow  which,  traps  sedinent  within  the  harbor. 

2.04.4.2.  The  increased  shoaling  rate  has  created  two 

major  problems:  (1)  an  enormous  increase  in  the  cost  of  main¬ 
taining  project  deaths  by  dredging;  and  (2)  an  increase  in  the 
rate  of  depletion  of  available  disposal  sites  within  the  harbor 
area. 

2.04.4.3  Prior  to  this  increased  shoaling  rate,  mater¬ 

ials  removed,  for  maintenance  dredging  were  placed  in  Jeep  water 
areas  of  the  harbor  convenient  to  the  site  of  dredging.  This 
practice  was  continued  for  a  time  after  shoaling  became  severe 
until  it  became  evident  that  much  of  the  sediment  remained  in 
suspension  for  a  time  and  then  drifted  back  into  the  channels.  As 
a  result,  a  policy  of  diking  Land  areas,  mostly  marshlands,  for  con¬ 
tainment  of  dredged  materials  was  established  to  reduce  reshoaling  and 
costs.  The  heavy  shoaling  rates  which  have  prevailed  over  the  past 
several  years  have  resulted  in  a  severe  depletion  of  areas  in 
which  to  deposit  dredged  materials.  Cancellation  of  certain  dis¬ 
posal  area  easements  and  the  short-term  nature  of  other  easements, 
together  with  the  continued  heavy  shoaling  rate,  combine  to  inten- 
sifv  the  seriousness  of  the  disposal  area  situation.  Figure  4  shows 
the  location  of  all  disposal  areas  which,  have  been  used  to  date. 

2.04.4.4  Most  disposal  areas  are  used  over  a  period  of  years, 

so  an  estimate  of  the  annual  need  for  disposal  areas  is  meaningful  only 
if  considered  over  a  number  or  wars.  Based  on  estimates  ot  annua  1 
dredging  rates  for  nvr.ige  freshwater  inflows  of  13,600  and  3,000  cts 
(Topic  !)  without  harbor  deepening. 


the  future  demand  for  dispose 


areas  w  Lit  be  about  4 1  3  acres  annua  11  v  vitimuL  red  l vers  ion  and 
about  1_4  acres  annual  1  •••  after  rediversion.  These  acreages  art- 
based  on  the  assunption  that  tilt'  eonpne  t  ion  ratio  of  dredged 
m  t.  e  r  i  a  i  v.  ill  e  e  ..  t  !  ant!  t  a  a  t  Lin  J  i  s  no  .-.a  I  .ir.-.i.t  v  i  1 1  a  c  i  i  s  t-<  i 
until  tiie  d  rouped  nattrial  aecunulation  i  s  aprroxir.atel  v  1  r> 
root 

2.04.4.  a.  Tiie  qiia.i'tit  its  listed  under  1 .  00(1  c.rs  in 

Table  1  nay  not  be  acitiovod  until  about  10  ■•tars  after  tiie  nro- 
;ect  is  im.pl  entente.!.  Tit  is  tine-lap  is  ant  ii.  rutted  i'ecause  the 
entire  itarbor  contains  silt  deposits  and  as  silt  is  removed  front 
the  harbor  channels  during  r.a  intonance  dredging,  silt  denosits 
outside  tiie  channel  ■ill  tend  to  move  laterally  into  Lite  channel . 

The  annual  maintenance  i\-u  i  rem.onts  'ill  increase  sliuhtlv  if  tiie 
'•'arbor  is  deepened  as  -ro'-osed. 

-'.05.  Mon-- re t  issoeiatod  facililies.  Tit  ere  arc  20 

coTierc  ia! i v  important  installations  of  wharves,  docks,  and  tiers, 
bo  tit  rublic  and  private!  y  -own  ed  along  Charleston  harbor.  These 
installations  have  approximately  14,765  linear  reet  of  berthing 
space  and  632,000  square  feet  of  transit  shed  area.  There  are 
also  50  acres  of  open  storage  areas  plus  305  steel  storage  tanks 
having  a  total  capac i ty  of  anproxinatelv  8,600,000  barrels .  The 
itarbor  is  broken  down  into  six  important  commercial  areas.  These 
are  tiie  Union  nior  Terminal,  Columbus  Street  Tom  ina  1  s,  Sh  tr.-ard 
River  Terminal,  h'orih  Char  1  eston  Terminals.  r«.rt  'i.minal  facilities, 
and  t.'ando  diver  Terminal:;. 

2.05.1  :u  .  duiticn  t  .•>  tiie  comm..  :a  ...  r:\inals,  a.  larce 

number  of  governr.ent-o  :nod  wharves  are  local  eh  r.  footer  diver, 
including  the  Taw  ’feet  iar.d  Inc,  the  wharves  at  t  lie  liavy  Yard 
and  Minecraft  base,  l  he  'hurl  eston  Army  r-opc.t  and  t’c-  “aval  ’..’capons 

^  l n'j  ip" ,  ,rh p  Iso  hos  Tr'ori?rr  !  •«  i  ’  \  \  [►••->  r«u 

rmorritii  inn  a ’in  maintenance  of  nuVu  •  V-  .  •  uo  luding  nuclear 

c:  1 1  h«  >  T  i  IK'S  . 


Tides.  Tiie  mean  range  of  tide  in  the  harbor  is 
approx  inut  el  v  >.2  feet  with  spring  and  neap  tide  ranges  of  about 
7.  >  feel  and  4.2  feet,  respect  ive!  v.  Maximum  current  velocities 
::  i  for  normal  conditions  are  about  4,0  to  5.0  feet  per 

.-i  c.>;ie  a  :  he  surface  and  somewhat  less  at  the  bottom.  The  presence 
.i  sal  ini  tv  differential  between  top  and  bottom  strata  of  the 
..arbor  causes  the  bottom  flood  currents  to  predominate  over  the 
cot  1 o:  el.  '  currents,  relative  to  velocity  and  duration.  Thus,  the 
iv  ciltic..-  upstream  movement  of  bottom  currents  within  the  harbor 
cc:>  .  t  i t u t os  an  effective  sediment  trap,  preventing  sediment  trans¬ 
ect  to  the  sea  and  causing  the  buildup  of  extensive  shoals. 

...of.  Oeologv  and  soils.  The  following  discussion  of 

c  l.  --  of  the  Charleston  Harbor  was  prepared  by  the  Department 
o  dee  1 . '  ;  -  - ,  Cniversitv  of  South  Carolina  for  the  Charleston 
district,  Corps  of  engineers  as  part  of  the  Charleston  Harbor, 

C.,  li.tu.irine  Values  Study  (Reference  1). 


1.07. I .  Geology.  Charleston  and  its  surrounding  suburbs 

ire  const  rue  ted  on  Sangamon  (Late  "1 eistoccne)  landfcrms  deposited 
in  -d.’reiine  environments  between  147,000  to  86,000  years  before 
the  present  (Reference  2).  During  this  interval  of  time  the  sea 
I  eve  I  rose  to  apnroK inatelv  42  feet  above  mean  sea  level  and  then 
ret.  rented  with  pauses  at  33  feet,  26  feet,  17  feet,  and  possibly 
R  feei,  above  its  present  surface.  During  the  initial  Late 
1 e i s t orene  transgression,  a  thin  harrier  island  chain  was  developed 
ili'ii,-.  a  line  from  Jamestown  through  linger  toward  Lad  son.  South 
l.irol  i  r.  i .  Landward  of  this  barrier  island,  marsh  and  deltaic  sedi- 
ciu  -  from  tiie  Santee  River  were  laved  down.  Seaward  of  this  barrier 
i  ■!  in  i  .hi  in  the  Paleogene  sediments  (mostly  the  Cooper  Marl  in  this 
ir-.  a  i  i.-r,  !:;,i  in.  eroded  and  planed  o*'r  » o  >n  elevation  between  0 
.'I..!  :  t  e.  t  above  mean  sen  level.  -  •  viler  continental 

c.elf  c.  is-  laid  down  blue-grev  c.i  lean  .mu:,  id'-,  silty  marls  of 

ate  P I .  j  -it  oeeno  ape  which  occasional  !••  occur  u-  to  10  feet  in 


2.07.1.1  With  the  drop  in  sea  level  from  42  feet  to 

approximately  33  feet,  a  second  harrier  island  chain  was  de¬ 
posited.  The  shoreline  of  this  barrier  island  extends  along 
the  Charleston-Berkelev  County  line  from  the  Santee  River  south 
through  Cainhov  (Wando)  through  Charleston  at  approximately  6 
mile  hill.  The  wave  scoured  plain  developed  on  the  Cooper  Marl 
under  this  feature  lies  at  an  elevation  of  from  sea  level  to  2 
to  3  feet  below  mean  sea  level.  Landward  of  this  geomorphic 
feature,  marsh  clays  in  the  Charleston  area  and  deltaic  sediments 
in  the  Hell  Hole  Bay  area  were  deposited  above  the  sandy  marl  to 
elevations  as  high  as  33  feet  above  mean  sea  level.  Subsequent 
Pleistocene  erosion  has  altered  tiiis  original  geomorphic  surface 
in  the  vicinity  of  the  Cooper  and  Santee  Rivers,  but  the  surface 
is  well  preserved  over  large  areas  of  Berkeley  County.  Seaward 
of  the  latter  barrier  island  chain  Lite  land  surface  drops  abruptly 
to  elevations  of  17  and/or  3  feet  above  mean  sea  level,  reflecting 
former  Late  Pleistocene  marsh  surfaces,  until  another  barrier 
island  chain  appears  along  the  route  of  Highva--  17  between  Awendaw 
and  the  Cooper  River.  Wave  scour  on  the  Cooper  arl  in  this  area, 
while  the  shore  rested  against  the  former  harrier  island  along 
the  Charleston-Berkelev  County  line,  depressed  the  elevation  of 
the  Cooper  Marl  signif icantlv  further,  river  100  holes  drilled 
in  Charleston  County  from  the  Santee  River  to  tin*  south  end  of 
Follv  Island  have  not  encountered  the  Cooper  Marl  at  elevations 
higher  than  20  feet  below  mean  sea  level  anvwhere  and  it  is  frequ¬ 
ently  at  much  greater  depths.  The  Cooper  Marl  is  overlain  by  blue1 
grey  Late  Pleistocene  marls  in  nearly  all  of  these  holes.  The 
marl  is  succeeded  by  dark  grey  clays  of  15 1  eistoo.ono  ane  underlying 
the  former  marsh  surfaces  or  by  fine-grained  ''oorl"  -'raded  sands 
underlying  the  former  barrier  islands. 

2.07.1.2  Observation  of  the  elevation  of  the  ton  of  the 

"aleovene  Cooper  Marl  formation  in  the  Charleston  estuary  area 
as  re  lifted  by  Bond,  Chapel  1  4  Colnuhoun,  1909  (Reference  3), 


-  :wi;  conf  i  rred.  Previously  drilled  holes  approxinatelv  200  to 
};>(>  vards  dovr.st  ream.  of  the  Cooper  River  Ur  Ldges  (Highway  17)  did 
•let  "ek-tMti'  i  lie  Cooiht  Marl  at  depths  of  less  than  30  feet  below 
.e.a'  •  «  vei  .  Hie  i  nek  penetration  is  caused  by  scouring  of 

:  he  i  .vi'ir  ' :  r  i  surface  during  the  Pleistocene.  The  scouring  is 
caused  either  In-  river  incisnent  during  low  stands  of  sea  level  dur¬ 
ing  tiie  leistocene,  or  bv  estuarine  scour  during  subsequent  rises. 

In  e :  liter  ca.->e  the  e road  channel  indicated  by  previous  drilling  ex¬ 
tends  se.:  ■an!  a  long  Lite  course  of  the  Charleston  Estuary  and  then 
southwest  under  “orris  Island  and  the  northernmost  expanse  of  Janes 
Island  toward  the  continental  shelf.  1'his  entrenchment  has  been 
filled  with  minor  -ravel,  sand,  and  marsh  and  estuarine  muds  deposited 
iurin:  the  I’leistocene  and  Holocene  Enochs. 

-.07.1.3  Landward  of  this  area  the  Cooler  Marl  generally 

1  ■ es  much  nearer  the  surface  of  the  channel  bottom  and  frequently 
f  >  i-i  s  tile  floor  of  the  channel  either  through  natural  scouring  or 
through  artificial  dredging.  Never,  however,  either  within  the  chan¬ 
nel  itself  or  on  the  land  adjacent  to  the  channel  does  the  Cooper 
“nrl  extend,  more  than  1  or  2  feet  above  mean  sea  level  for  reasons 
indicated  previously .  In  some  localities  the  Cooper  Marl  is  either 
•  neoun tore J  at  excessively  low  depths  (as  much  as  90  feet  below  sea 
level)  or  not  penetrated.  These  areas  lie  within  regions  where 
Neocene  low  stands  of  sea  level  'nave  caused  previous  river  incitement 
si  Lent  channel  fill  material  is  found  where  the  Cooper  Marl  would 
!■•■  r:  •  i  c  t  e-.I .  These  scoured  channels  have  been  infilled  with  deposits 
•ravel  ,  sand ,  and  shell  debris  which  may  overlie  either  Pleistocene 
• :  i  i  i  i  men  is  or  the  Cooler  Marl. 

2.1.'.'.  i  .4  Landward  of  the  Highway  17  bridge  over  the  Cooper 

o-"  tiie  Cooper  Marl  can  occur  within  a  few  feet 
■  ■  i  ,i  i  |  ev.-l  and  r.av  be  expected  to  be  encountered  in  dredging 
it  i  -iv- .  2'  award  of  the  liighwav  17  bridge  within  t  Ire  Cooper  estu- 

i  t. ...  in,'  ,  i  Marl  w  I  i  1  never  occur  at  elevations  higher  than  40  feet 


below  nean  sea  level.  Seaward  of  the  Highway  17  bridge  over  the 
Cooper  estuary.  Pleistocene  blue-grev  marls  may  conmonlv  be  ex¬ 
pected  to  he  encountered  at  elevations  near  sea  level  while  poorly 
graded  fine-trained  sands  up  to  30  feet  thick  will  occur  in  sand 
hills  regions,  and  relatively  loose  Pleistocene  clays  up  to  20 
feet  thick  will  occur  in  flatland  regions.  ■v’hereas  the  Cooper 
Marl  nav  he  encountered  at  lower  elevations  than  expected  due  to 
channel  inc i. semen t ,  it  in  no  case  occurs  at  higher  elevations  than 
those  rreviouslv  summarized. 

2.07.2.  boils.  Soils  show  considerable  variation  within 

the  project  area.  The  narrow  beach  fronting  on  the  Atlantic  Ocean 
consists  mainly  of  sand  and  shell  fragments  with  a  smaller  amount 
of  silt.  'lost  of  the  ocean  beaches  In  the  project  area  are  eroding 
due  to  t he  action  of  waves  and  longshore  currents.  Inland  from  the 
barrier  bench  zone  to  the  normal  upstream  limit  of  saltwater  intru¬ 
sion  (3  feet  nsl)  is  a  tidal  marsh  with  soils  comprised  of  dark 
loans,  clays  and  mucks  or  neat  and  a  medium  to  high  organic  content. 
If  drained,  these  tidal  marsh  soils  nay  develop  into  an  extremely 
acidic  plastic  clay  known  as  "cat  clav".  Soils  in  this  condition 
will  not  support  plant  life  and  are  difficult  to  reclaim.  Extending 
inland  from  the  marsh  for  about  10  miles  are  a  group  of  poorly 
drained  soils  occupying  areas  that  are  generally  below  15  feet  msl. 
These  soils  generally  have  dark  grayish  surface  lavers  and  dark 
sandy  clay  loam  to  sandy  clay  subsoils.  Further  inland  on  higher 
elevations  in  gentlv  rolling  areas  are  dark  sandy  loams  with  clay 
subsoils  that  are  moderately  well  drained.  On  more  level  areas 
such  soils  may  be  poorly  drained. 

2.07.3.  Mineral  Resources.  There  is  no  significant  com¬ 

pere  i.il  production  of  mineral  resources  in  the  project  area.  The 
Charleston  area,  however,  was  formerly  the  most  productive  area  of 
phosphate  in  the  state.  The  phosphatic  material,  a  common  marine 
phosphate  known  as  car honate-f luorapat i to ,  is  phosphatized  Cooper 
marl  reworked  into  the  lower  part  of  the  I.adson  formation.  Phosphate 
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1.  :Vs  t  i  c  i  des  in  button  sub  i  Hunts  .  As  -virt  .»*'  I  he 

above  study  (Reference  6) ,  the  U.  S.  (b  oloKic.il  Survev  col  1  ected 
iii.i  anal  vc.uu  i  I'oper  River  bottom  sediments  for  pestii  ide  content. 

•  r.  ,  ■ : !  t  >  c;  to  is  stuil"  ire  presented  in  Tai  le  4.  A1  though 

v  i.  ide  levels  .rvearel  to  ht-  rather  low  at  most  stations,  it 
veal.,  he  noted  (see  footnotes  to  Table  4)  that  the  ubiquitous 
1  •  vulor  i  anted  b  i  phene  l  ( PC  '5 )  compounds  were  detected  in  high 
esc.-  so:.,  on  L  rat  ions  to  interfere  with  the  deter  minat  ion  of 
t  ic  i.ie  1  eve  l  s  >  n  all  hut  three  samples. 

.  O1' .  lied  rol  oyv . 

.''p.l.  i'.enoral .  Charleston  Harbor,  historically  one  of 

the  •' ires’  natural  harbors  on  the  Atlantic  Coast,  is  formed  bv  the 

•  os  f  !  U'.ok  e  i;  the  Cooper,  Ashley,  and  V.'ando  Rivers.  It  has  an 
area  of  about  14  square  miles  and  a  depth  generally  between  10  and 
db  feet  tt.  mean  low  tide.  The  harbor  is  characteristic  of  a  strut  i- 
’  b-d  estu.ir  •  with  two  veil  defined  densit"  layers.  The  tidal  nr  ism 

;  soon r  l'.n)  ,f)o  , t. -re-feet  and  the  average  freshwater  inflow  is 
sos:’.  l  *.. ,  .so  .  ■  . .  i  he  mean  tidal  range  in  Charleston  Harbor  is  about 
f .  f:  :  uvt  . 

J.s'.'.l.i  Charleston  Harbor  is  normal  ly  stratified  hv  sal  ini  tv. 
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water  inflow.  The  Wando  River  is  similar  to  the  Ashley  and  drains 
about  115  square  miles.  The  Wando  is  also  tidal  for  its  entire 
length  with  minor  freshwater  inflow. 

2.09.1.4  The  Cooper  River  is  the  most  important  tributary 

in  that  it  provides  the  major  source  of  inflow.  The  Cooner  was 
originally  a  relatively  small  coastal  plains  stream  having  a  water¬ 
shed  of  720  square  miles.  Its  average  flow  at  the  "Tee",  the  con¬ 
fluence  of  its  East  and  West  Branches  where  most  of  its  inflow 
had  been  received,  was  about  72  cfs.  The  diversion  in  1942  of 
a  part  of  the  Santee  River's  flow  into  the  Cooper  River  basin  for 
hydropower  generation  increased  the  average  flow  of  the  Cooper 
River  to  15,600  cfs.  Data  on  discharges  through  the  Pinopolis 
power  plant  are  presented  in  Table  5. 

2.09.2  Ground  water.  A  compilation  of  existing  data 

on  ground  water  was  recently  prepared  by  the  U.  S.  Geological 
Survey  in  cooperation  with  the  South  Carolina  Water  Resources 
Commission  (Reference  7).  Pertinent  excerpts  from  this  report 
are  presented  in  the  following  paragraphs. 

"The  aquifers  in  the  study  area  may  be  divided  for  the  purpose 
of  discussion  into  unconfined  aquifers,  those  in  which  the  water 
producing  sediments  are  not  bounded  by  impermeable  material,  and 
confined  aquifers  which  are  bounded.  In  many  cases  unconfined 
aquifers  and  surface  drainage  are  parts  of  one  system  and  there 
is  an  hydrologic  interchange  of  water  between  the  confined  and 
unconfined  aquifers.  Most  of  the  drv-weather  flow  in  many  streams 
nav  be  rejected  recharge  of  confined  aquifers  underlying  the  area. 
The  relation  between  the  surface-water  and  ground-water  parts  of 
the  system  should  be  kept  in  mind  during  the  following  discussion. 

llnconfined  Aquifers 

Outcrops  of  southeastward  dinning  rocks  of  marine  origin,  surficial 
dune,  beach  sands,  and  possibly  some  old  filled  stream  channels 
compose  the  material  for  the  shallow  unconfined  aquifers  in  the 


area . 


•  • 


The  principal  use  of  unconfined  aquifers  in  the  study  area  is  on 
snne  of  the  coastal  islands.  These  systems  utilize  a  fresh-water 
lens  floating  on  salt  water  in  beach  and  dune  sands.  The  fresh¬ 
water-salt-water  interface  is  likely  a  zone  of  mixing  in  which  the 
salt  content  increases  rapidlv  both  vertically  and  laterally.  Be¬ 
cause  of  the  relatively  small  difference  in  the  specific  gravity 
and  infrequent  fluctuation  of  the  levels,  a  water  system  using  a 
fresh-water  lens  floating  on  salt  water  must  be  carefully  planned 
and  managed.  Overpumning  will  produce  a  mound  of  salt  water  under 
the  well  in  response  to  excessive  drawdown  thereby  contaminating 
the  system.  Although  systems  such  as  these  have  been  successfully 
used  for  years  on  these  islands  they  have  limited  use  as  sources 
of  large  supply  of  fresh  water.  Their  dependence  on  timely  rain¬ 
fall  for  recharge  makes  these  systems  particularly  vulnerable  to 
encroachment  of  salt  water  during  extended  dry  periods.  They  are 
also  very  vulnerable  to  contamination  from  the  surface. 

Confined  Aquifers 

Several  separate  hydrologic  zones  that  are  bounded  by  relatively 
impermeable  beds  occur  below  the  unconfined  aquifer  in  the  study 
area.  The  quality  of  water  in  these  zones  varies  both  areally 
within  the  same  aquifer  as  well  as  between  aquifers. 


Water  Properties  of  the  Confined  Aauifers 
Cooper  Marl.  -  Shallow  confined  aquifers  may  be  present  where  the 
Cooper  Marl  of  01 igocene  age  occurs  or  where  the  old  stream  channels, 
as  described  by  Bond  (1970)  were  bounded  by  relatively  impermeable 
sediments.  However,  the  use  of  these  aquifers  is  very  limited. 

Santee  Limestone.  -  The  Santee  Limestone  of  middle  Eocene  age  is 
widely  used  as  an  aquifer  in  the  study  area.  Wells  completed  in 
the  Santee  Limestone  yield  about  200  to  500  gpn  (gallons  per  minute) 
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(12.6  to  31.5  1/s)  (liters  per  second)  and  range  in  denth  from 
less  than  50  feet  (15  in)  to  about  500  feet  (152  n)  in  the 
vicinitv  of  Charleston.  Water  levels  were  reported  as  much  as 
150  feet  (46  n)  below  mean  sea  level  in  the  aouifer  near 
Charleston  in  1963.  Excessive  lowering  of  water  level  could 
cause  movement  of  water  with  a  high  chloride  content  to  contam¬ 
inate  some  wells.  While  the  source  of  the  poor  quality  water 
is  not  known,  it  may  be  old  sea  water  (connate  water)  diluted 
with  fresh  water  ( inc.orn.lete  flushing  of  the  aquifer)  or  salt 
water  entering  the  aouifer  in  coastal  areas  as  the  result  of  the 
removal  of  fresh  water  by  Dumping,  or  inadequate  and  faultv  well 
construct  ion.  honor ted  chloride  in  water  taken  from  the  aouifer 
range  from  less  than  20  to  4,500  ng/1  (milligrams  per  liter).... 

Black  Mingo  Formation.  -  Producing  wells  within  the  aquifers  of 
this  formation  range  from  about  100  feet  (30  m)  in  the  northern 
part  of  the  area  to  more  than  300  feet  (152  n)  in  the  Charleston 
area.  Yields  from  these  wells  vary  from  a  few  tens  of  gallons 
i  minute  (a  few  liters  pur  second)  to  several  hundred  gallons  a 
minute  (several  hundred  liters  ner  second).... 

Peed.ee  and  Black  Creek  Formations.  -  These  formations  are  late 
Cretaceous  in  age  and  lithologically  are  similar,  so  much  so  that 
Liicv  are  undifferentiated  in  most  lot.  .  Characteristic  shifts 
in  the  natural  gamma  ray  logs  lvlp  to  discern  similar  zones  and 
aid  in  tentative  picks  of  formation  breaks.  The  depth  to  the 
ttv'  of  the  Peedee  ranges  from  about  150  feet  (46  n)  in  the 
nor t  hem  "’art  o r  the  area  to  about  700  feet  (213  n)  in  the 
charleston  area.  The  thickness  of  the  Peedee  formation  varies 
slightly  hut  is  generally  about  400  feet  (122  m) . 


The  Black  Creek  Formation  unconf ormablv  underlies  the  Peedee  Forma¬ 
tion  and  the  depth  to  the  top  is  about  550  feet  (168  m)  in  the  north¬ 
ern  part  of  the  area  to  about  1,000  feet  (305  m)  at  Charleston. 

The  Black  Creek  Formation  thickens  considerably  coastward,  ranging 
from  about  550  feet  (168  n)  in  the  northern  part  of  the  area  to  more 
than  1,000  feet  (305  m)  at  Charleston. 

The  water  producing  zones  in  the  Peedee  Formation  have  low  transmis¬ 
sivities  and  yield  small  amounts  of  poor  quality  water  especially 
along  the  coast.  Hater  from  wells  greater  than  700  feet  (213  m) 
in  depth  generally  has  chlorides  in  excess  of  500  mg/1. 

The  major  producing  aquifer  in  the  Black  Creek  Formation  is  a  coarse 
sand  near  the  bottom  of  the  formation.  Other  minor  water  nroducing 
sands  occur  in  the  upner  part  of  the  formation  but  the  water  is  of 
questionable  quality. 

Possiblv  the  first  known  well  drilled  Into  this  zone  was  in  Charleston 
near  Queen  and  Meeting  Streets  in  1817.  The  exact  location  of  the 
well  is  njt  known  and  the  records  have  apparently  been  lost,  'later 
in  this  well  was  reported  to  have  been  under  pressure  head  sufficient 
to  raise  it  20  to  30  feet  (6  to  9  m)  above  land  surface.  In  1823,  the 
first  well  drilled  by  the  Charleston  City  Council...  was 
drilled  at  the  fire  station  at  Wentworth  and  Meeting  Streets. 

This  well  was  drilled  to  a  depth  of  1,260  feet  (384  m)  and  had  an 
artesian  head  of  25  feet  (8  m)  above  land  surface.  The  yield  was 
reported  to  have  been  small.  A  second  well  was  reported  to  have  been 
drilled  near  this  site  in  1849,  and  a  third  in  1856,  for  which 
little  or  no  record  is  available.  They  are  both  reported  to  have 
small  yields. 

A  well  drilling  at  Marion  Square  in  Charleston  in  1878  to  a  depth 
of  l,n70  feet  (600  n)  was  reported  to  have  a  static  head  of  more 
than  92  feet  (23  m)  and  a  yield  of  465  gpm  (29.4  1/s). 

A  well  at  Fort  Moultrie  (well  16)  was  drilled  to  a  depth  of  1,385 
feet  (422  n)  in  I  004 .  This  well  was  reported  to  have  flowed  at 
100  gnn  (6.3  1/s). 


'•.'ell  64  drilled  at  the  Charleston  Water  Department  on  George 
Street  to  a  depth  of  1,435  feet  (437  m)  was  reported  to  have 
flowed  at  300  gpn  (18.9  1/s). 

Several  wells  ranging  in  depth  from  1,800  to  2,300  feet  (549 
to  701  m)  have  been  drilled  in  the  vicinity  of  Charleston  and 
Mount  Pleasant.  One  of  these  wells  was  a  test  well  drilled  to 
a  depth  of  2,292  feet  (699  m)  by  the  town  of  Mount  Pleasant  in 
1969.  This  well  (163)  was  reported  to  have  a  static  water 
level  of  32  feet  (9.8  m)  above  land  surface  and  produced  750 
gpm  (47.3  1/s)  with  a  drawdown  of  more  than  132  feet  (40  n) . 

The  production  well  at  this  site  was  drilled  to  a  depth  of 
1,919  feet  (585  r.)  and  produced  800  gpn  (50.4  1/s).  A  later 
production  well  (167)  constructed  by  the  town  of  Mount  Pleasant 
was  drilled  to  a  depth  of  2,035  feet  (620  n) . 

The  water  from  these  wells  is  a  sodium  bicarbonate  type  of 
water.  The  chloride  content  is  within  acceptable  limits  ex¬ 
cept  for  the  well  (16)  at  rort  Moultrie  on  Sullivans  Island. 
However,  the  fluoride  content  is  several  tines  the  recommended 
level  for  drinking  water  in  all  these  wells. 

Dissolved  solids  determined  from  cater  samples  i"ron  wells  163 
and  167  . anged  from  1,000  to  1,300  ng/1. 

Tuscaloosa  Formation.  -  The  Tuscaloosa  Formation  of  early  Late 
Cretaceous  age  is  a  regional  aquifer  in  much  of  the  Coastal 
Plain  of  South  Carolina.  This  formation  unconf ormablv  underlies 
the  Black  Creek  Formation.  The  top  of  the  Tuscaloosa  ranges 
r  ora  about  1,000  feet  I  Vb  r.)  in  the  northern  part  of  the  area 
to  more  than  2,100  feet  (940  n)  in  the  Charleston  area.  The 
need  to  drill  wells  Jeep  enough  to  penetrate  the  Tuscaloosa 
Format  Ion  in  the  area  has  not  been  necessary  because  of  the 
abundance  of  water  in  the  shallower  aquifers. 


A  veil  20  miles  (32  km)  (kilometers)  south  of  Charleston  at 
Seabrook  island  was  drilled  into  the  Tuscaloosa  but  did  not 
encounter  any  water  producing  sands.  Until  more  data  can  be 
obtained  the  productivity  of  the  Tuscaloosa  Formation  along 
the  coast  cannot  be  stated." 

2.10.  'water  Duality. 

2.10. !  Charleston  Harbor.  The  water  quality  of 

Charleston  Harbor  is  similar  to  that  of  the  Ashley,  Cooper, 
and  '•.’undo  ‘livers  from  which  it  is  formed.  According  to 
the  latest  state  classifications.  Charleston  Harbor  is  not 
suitable  for  swimming  or  the  harvesting  of  oysters  for  nar- 

let  purposes.  The  water  quality  of  the  outer  harbor  is  usually 
higher  because  of  the  diluting  effect  of  the  ocean.  Recently 
constructed,  waste  treatment  facilities  along  the  lower  Cooper 
and  Ash  lev  livers  have  led  to  an  improvement  in  the  water  qual¬ 
ity  of  the  harbor  from  the  condition  described  in  the  Federal 
'water  ,Jollutinn  Control  Administration  report  of  1966-  (Reference 
8).  A  trend  of  continued  improvement  in  water  quality  is  ex¬ 
pected  as  a  result  of  these  facilities  and  others  in  the  plan¬ 
ning  or  construction  stave.  Recent  water  quality  data  collected 
bv  the  S.  C.  Department  of  Health  and  Environmental  Control  are 
presented  in  Table  6. 

2.10.2.  Cooper  River.  The  water  quality  of  the  Cooper 

River  is  generally  good  but  according  to  the  latest  state  classif¬ 
ications,  tiiat  portion  of  the  river  from  U.  S.  Highway  32  to  a 
point  approximately  30  miles  above  the  junction  of  the  Ashley  and 
Cooper  Rivers  is  classified  as  Class  B  (waters  suitable  for  domes¬ 
tic  sup;’  1  "  after  complete  treatment  in  accordance  with  requirement 
of  the  ‘to  u  L  i  i  Carol  ina  State  Board  of  Health,  also  for  propagation 
e!  fish,  industrial  and  agricultural  uses  and  other  uses  requiring 
water  less,  r  nial  i  t  ••)  and  that  portion  below  that  point  to  the 
sal  t  ;.  ,-,  of  the  Ash  1  ev  and  Conner  Rivers  is  classified  as  Class  SC 
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(waters  suitable  for  crabbing,  commercial  fishing  and  anv  other 
usages  except  bathing  or  other  shellfishing  for  market  purposes, 
also  for  uses  requiring  water  of  lesser  quality)  (Reference  9). 

These  restrictions  are  based  on  bacterial  concentrations,  the 
source  of  which  is  thought  to  be  drainage  from  storm  sewers,  septic 
tanks,  malfunctioning  treatment  plants,  point  sources  of  untreated 
human  wastes,  and  domestic  livestock  wastes, 

2.10.2.1.  All  domestic  sewage  discharged  into  the  lower 
Cooper  River  is  now  subjected  to  primary  treatment  and  chlorina¬ 
tion.  Approximately  10  percent  of  the  sanitary  wastes  from  North 
Charleston  and  practically  all  of  such  wastes  from  the  community 
of  Mt.  Pleasant  receive  secondary  treatment.  Sanitary  wastes  from 
Charleston  are  discharged  after  nrinary  treatment  into  the  mouth 

of  the  Ashley  River.  A  list  of  discharge  sources,  their  approximate 
daily  discharges,  and  type  treatment  are  presented  in  Table  7. 

2.10.2.2.  The  West  Virginia  pulp  and  Paper  Company  has  by 
far  the  largest  volume  of  industrial  discharge  into  the  Cooper 
River.  These  wastes  are  now  subjected  to  primary  treatment  before 
being  discharged  into  the  Cooper  River  about  5  miles  above  Charles¬ 
ton,  and  will  be  subjected  to  secondary  treatment  by  1975.  United 
Piece  Dye  Works  discharges  approximately  3.0  million  gallons  daily 
of  untreated  wastes  into  Goose  Creek  which  empties  into  the  Cooper 
River  about  6  miles  above  Charleston.  Facilities  to  convey  this 
waste  to  the  North  Charleston  Municipal  sewage  tre^ument  plant  are 
now  under  construction.  All  other  industrial  effluents,  with  the 
exception  of  cooling  water,  receive  at  least  primary  treatment. 

2.10.2.3.  The  South  Carolina  Public  Service  Authority  oper¬ 
ates  four  steam  generating  units  below  the  Pinopolis  Dam  h avion  a 
capacity  of  412,000  kw.  Cooling  water  is  obtained  fn-  .  returned 
to  the  tailrace  canal.  The  volume  of  flow  in  the  tail  race  canal  is 
sufficient  to  prevent  a  violation  of  state  standards  relating  to 
thermal  pollution. 


2.10.2.4.  One  of  the  major  industrial  developments  along 

the  Cooper  River  is  the  Bushy  Park  Industrial  Area  which  consists 
of  land  set  aside  for  industrial  development  between  the  Back  and 
Coeoer  Rivers.  The  development  includes  a  dam  across  Back  River 
which  forms  a  reservoir  and  a  diversion  canal  from  the  West  Branch 
of  the  Cooper  River  into  the  Back  River  Reservoir.  Bushy  Park  was 
originally  a  joint  venture  of  Charleston  and  Berkeley  Counties 
and  the  City  of  Charleston  to  attract  industries  to  the  Charleston 
area.  The  City  of  Charleston  now  owns  about  80  acres  and  the  re¬ 
mainder  (about  4,300  acres)  is  distributed  among  the  following  in¬ 
dustries:  S.  C.  Electric  and  Gas  Company  operates  steam  generating 

facilities,  Verona  Corporation  operates  a  chemical  plant,  General 
Dynamics  operates  a  plant  which  makes  liquid  natural  gas  tanks,  Du 
Pont  is  building  a  "Dacron"  polyester  plant,  and  lloore-McCormick 
has  acquired  land  hut  has  not  begun  construction.  There  are  no 
vacant  sites  remaining  at  Bushy  Park. 

2.10.2.5.  The  effluent  from  industries  at  Bushy  Park  is 
discharged  into  the  Cooper  River  after  treatment,  which  is  considered 
adequate  to  prevent  degradation  of  water  quality  in  the  river. 

S.  C.  Electric  and  Gas  uses  a  105  foot  square  oxidation  pond  for 
treating  sanitary  wastes  of  about  50  employees.  Retention  time 
in  the  pom!  is  about  30  days  and  the  effluent  is  discharged  with 
tiie  cooling  water  into  the  Cooper  River.  The  volume  of  cooling 
water  is  about  463  mgd  and  under  conditions  of  the  state  permit  must 

not  raise  the  ambient  water  temperature  more  thin  4  degrees  fahren- 
heit  during  the  fall,  winter,  or  spring  and  1.5  degrees  fahrenheit 
during  the  summer  months.  The  Verona  Corporation  has  a  permit  to 
discharge  un  to  25  ngd,  but  recent  actual  measurement  by  the  ".  C. 
Pollution  Control  Authority  showed  a  discharge  of  about  2.6  to  3.5 
mud.  Treatment  facilities  include  an  equalization  and  neutraliza¬ 
tion  chamber,  two  aerat  leg  and  r  <  .  1  abilization  and  settling 

ponds.  General  Dynamics  has  a  state  permit  to  discharge  up  to  io,U00 

gallons  ner  day.  Waste  treatment  includes  passage  through  a  mixed 
activated  sludge  package  treatment  facility  and  chlorination.  The 


Du  Pont  plant  is  not  completed  but  their  sanitary  permit  allows 
a  discharge  of  2,000  gallons  per  day.  This  effluent  will  be 
treated  in  an  extended  aeration  package  treatment  plant  and 
clilor  inated . 

2.10.2.6.  Tli  e  most  recent  comprehensive  water  quality 

studies  on  the  Cooper  diver  were  conducted  bv  the  L'.  S.  Environ¬ 
mental  Protection  Agency  during  October  and  November,  1971. 

These  studies  were  published  in  April,  1974  by  the  S.  C.  Water 
Resources  Commission  as  part  of  the  Cooper  River  Environmental 
Study  (Reference  10).  The  main  objective  of  the  study  was  to 
develop  some  capability  for  predicting  changes  which  night  re¬ 
sult  from  rediversion  of  the  Cooper  River.  To  accomplish  this 
objective,  the  EPA  collected  samples  during  periods  when  the 
dailv  discharge  to  the  Cooner  River  from  Lake  Moultrie  averaged 
20,550  cfs  (October  1971)  and  about  3,000  cfs  (November  1971). 

A  discussion  of  the  pertinent  data  contained  in  this  EPA  report 
is  presented  in  the  following  paragraphs.  The  stations  referred 
to  in  the  following  paragraphs  are  shown  in  Figure  14.  a  summary 
of  all  physical,  chemical,  and  microbiological  data  collected  at 
each  station  during  the  two  sampling  periods  is  presented  in 
Table  8. 

a.  Temperatures.  Average  water  temperature 
at  the  samDling  sites  ranged  from  20.8  to  22.1°C  during  the 
October  study  and  17.2  to  18.3°C  during  the  November  study. 
Extremes  in  temperature  were  20.0  to  23.5°C  during  October  and 
14.5  to  22.5°C  during  November. 

b.  jiH.  Average  pi!  values  at  the  EPA  sampling 
sites  ranged  from  7.2  to  7.7  in  October  with  extremes  of  6.4  to 

8.3  units.  The  extremes  in  November  ranged  from  6.3  to  8.5  units 
with  average  values  of  7.3  to  7.7  units. 

c.  Dissolved  oxygen.  Dissolved  oxvgen  (DO) 
concentration  extremes  in  the  reach  studied  ranged  from  3.4  to 

8.4  mg/1  during  October  and  5.0  to  8.9  mg/1  in  November.  Average 
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DO  concentrations  ranged  from  5.9  to  7.8  mg/1  in  October  and  from 
h.3  to  8.3  mg/ l  during  November.  During  October,  both  the  minimum 
DO  concentration  and  the  lowest  average  concentrations  were  measured 
at  the  lower  stations  (1,  3,  and  4).  In  November,  the  lowest  DO 
concentration  encountered  (5.0  mg/1)  occurred  at  Station  7  at  the 
bottom.  The  following  text  table  presents  average  DO  saturation 
values  at  each  of  the  river  stations  at  high  and  low  slack  tide. 


Average  Surface  and  Bottom  Values  of  Percent 
Saturation  of  Dissolved  Oxygen 

October  November 


Station 

HVVS* 

LWS  *  * 

HWS 

I.WS 

1-Surface 

70.9 

75.9 

70.5 

72.5 

1-Bottom 

70.5 

67.7 

77.7 

73.2 

3-Surface 

81.0 

86.6 

71.0 

75.4 

3-Bottom 

68.5 

69.8 

68.3 

73.9 

4-Surface 

82.6 

88.61 

76.7 

77.5 

4-Bottom 

79.0 

84.7 

73.0 

73.5 

5-Surface 

87.6 

89.8 

80.0 

79.6 

5-Bottom 

86.3 

88.5 

80.4 

79.3 

6-Surface 

85.7 

84. 51 

80.3 

80.5 

6-Bottom 

87.5 

85. 61 

79.6 

80.5 

7-Surface 

84.3 

90.91 

73.7 

78.9 

7-Bottom 

84.3 

89.8' 

72.7 

82.4 

8-Surface 

87.8 

92.1 1 

89.4 

91.0 

8-Bottom 

88.3 

93.1 1 

89.9 

90.6 

9-Surface 

82.8 

— 

75.6 

76.5 

9-Bottom 

82.4 

— 

75.2 

71.0 

*  High  Slack  Tide 
•v  Slack  Tide 
1  Single  determination 


Percent  DO  saturation  decreased  downstream  from  Station  8  during 
both  sampling  periods.  This  reduction  in  the  lower  reaches  of 
the  river  generally  cor responded  to  an  increase  in  dissolved 
solids  and  chlorides.  There  was  no  significant  difference  in 
DO  saturation  between  surface  and  bottom  samples  in  November, 
however,  in  October,  a  significant  difference  existed  between 
Stations  3  and  4  at  high  slack  tide  and  Stations  1,  3,  and  4 
at  low  slack  tide.  Again,  this  difference  was  primarily  attri¬ 
buted  to  increased  chloride  concentrations  occurring  near  the 
bottom  of  the  water  column. 


d.  biochemical  oxygen  demand.  The  five-day 
biochemical  oxygen  demand  (BOD^)  levels  measured  in  both  the 
October  and  November  studies  were  low  at  each  station  (Table  8). 

In  October,  average  BOD,.  levels  ranged  from  0.8  to  1.1  mg/1  with 
the  highest  individual  value  (2.6  mg/1)  occurring  at  Station  3. 

Tn  November,  BOP  concentrations  ranged  from  0.3  to  1.0  mg/1. 

e.  Chlor ides.  Chloride  concentrations 
ranged  from  7  to  13,400  mg/1  during  the  October  study  period  and 
8  to  14,800  mg/1  during  the  November  study.  An  average  chloride 
concentration  of  8  mg/1  is  considered  to  be  the  background  level 
entering  the  Cooper  River  from  Lake  Moultrie.  In  October,  sur¬ 
face  to  bottom  chloride  ratios  (S/B  ratios)  at  high  slack  tide 
indicated  that  a  well  stratified  condition  existed  in  the  lower 
reach  of  the  river  with  ratios  of  0.266,  0.193,  and  0.171  at 
Stations  1,  3,  and  4,  respectively,  as  shown  in  the  following  table. 
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Surface  To  Bottom  Chloride  Ratios 
October  November 


Station 

1 

HVVS* 

LWS*  * 

HWS 

LWS 

1 

0.226 

0.137 

0.567 

0.802 

3 

0.193 

0.915 

0.499 

0.614 

4 

0.171 

1.083 

0.532 

0.401 

5 

1.250 

1  000 

0.827 

1.241 

6 

1.000 

1.000 

1.067 

1.100 

7 

0.889 

1.000 

0.846 

1.000 

8 

1.000 

1.000 

1.000 

1.000 

9 

0.889 

1.000 

1.090 

1.083 

*  High  Slack  Tide 
**  Low  Slack  Tide 


At  low  slack  tide,  S/B  ratios  indicated  that  vertical  stratifica¬ 
tion  occurred  only  at  Station  1  with  average  S/B  ratios  changing 
from  0.117  at  Station  i  to  0.915  at  Station  3.  Maximum  saltwater 
intrusion  extended  as  far  upstream  as  Station  A  at  high  slack  tide 
•>n.l  between  St  at  Lons  3  and  A  at  maximum  low  tide. 

in  November,  chloride  concentration  extremes  ranged  from  8  to  1A,800 
t:/J  with  average  eoncentrat ion  ranging  from  10  to  9,030  mg/1.  An 
iverago  background  concentration  of  10  mg/1  was  being  discharged 
from  hake  Moultrie  during  the  sampling  period.  Surface  to  bottom 
hlorHe  ratios  at  high  slack  tide  were  indicative  of  vertical 
- t  r a t i f i ca t i on  at  Stations  1,  3,  and  A  where  average  readings  were 
.  T> 7 ,  ().A9‘>,  and  0.532,  respectively. 

H  Slat  inn  5,  the  S/B  chloride  ratio  was  0.827  indicating  a  non- 
UatLl  itJ  condition.  At  high  slack  tide  during  the  November  study, 

1 1  •  t  (  r  intruded  upstream  between  Station  5  and  Station  6.  At 
!  slack  t  ide,  S/B  chloride  ratios  indicated  a  rather  weak  vertical 
M  rat  if i  •  •  it  ion  u  Stations  1  and  3.  An  average  S/B  chloride  ratio 


of  1.241  at  Station  5  along  with  an  average  bottom  chloride  concen¬ 
tration  of  29  mg/1  indicated  a  well-mixed,  essentially  freshwater 
condition. 

f.  Residue.  Total  nonf ilterable  residue  (total 
suspended  solids)  ranged  from  an  average  of  9  mg/1  at  Station  8  to 
an  average  37  mg/1  at  Station  1  during  October.  In  November,  total 
suspended  solids  ranged  from  6  mg/1  at  Station  8  to  an  average  of 
45  mg/1  at  Station  3.  In  both  the  October  and  November  studies, 
the  higher  concentrations  of  total  suspended  matter  were  measured 
near  the  bottom  in  those  areas  affected  by  saltwater  intrusion, 
tidal  mixing,  and  industrial  pollution. 

Volatile  suspended  matter  followed  the  same  general  pattern  as  the 
total  susnended  solids.  Volatile  solids  ranged  from  an  average  con¬ 
centration  of  3  mg/1  at  Station  8  to  14  mg/1  at  Station  1  during 
October  and  from  2  mg/1  at  Station  8  to  12  mg/1  at  Station  1  during 
November.  As  with  total  suspended  solids,  the  higher  concentrations 
of  volatile  solids  occurred  near  the  bottom  at  the  lower  river 
stations. 

8*  Nitrogen.  Total  Kjeldahl  nitrogen  (TKN) 
concentrations  were  low  throughout  the  study  reach  during  both  the 
October  and  November  samnling  periods.  Extreme  values  ranged  from 
0.23  to  0.59  ng/1  in  October  and  from  0.12  to  1.00  mg/1  in  November. 

Ammonia  nitrogen  concentrations  were  low  at  all  stations  during  both 
sampling  periods.  Concentrations  ranged  from  0.01  to  0.12  mg/1  during 
October  and  from  less  than  0.01  to  0.08  mg/1  during  November. 

NLtrite-nitrate  nitrogen  concentrations  ranged  from  less  than  0.01 
to  0.12  mg/1  in  October  and  0.01  to  0.21  in  November. 

h.  Phosphorus .  btal  phosphorus  (as/P)  concentra¬ 
tions  were  low  at  all  stations  during  the  October  study  period  and 
ranged  from  0.02  to  0.08  mg/1.  Average  concentrations  ranged  from 
0.03  to  0.05  mg/1.  Or thophosnate  concentrations  (as/P)  ranged  from 
less  than  0.01  to  0.07  ng/1  during  the  same  period.  The  highest 
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total  and  orthophosphate  concentrations  were  measured  at  Station 

1. 

During  the  November  study  period,  total  and  orthophosphate  con¬ 
centrations  were  generally  low  at  all  stations.  Total  phosphate 
concentrations  (as/P)  ranged  from  0.01  to  0.20  mg/1  and  orthophos¬ 
phate  concentrations  (as/P)  ranged  from  less  than  0.01  to  0.10  mg/1. 

i.  Organic  carbon.  Total  organic  carbon  (TOC) 
was  found  to  be  consistently  low  at  all  stations  during  the  October 
sampling  period.  Concentration  extremes  ranged  from  4.0  to  6.0 

mg/1  and  average  concentrations  ranged  from  4.2  to  5.2  mg/1. 

0 

During  the  November  study,  TOC  extremes  ranged  from  3.0  to  10.0 
mg/1  and  average  concentrations  ranged  from  4.6  to  7.7  mg/1.  In 
general,  average  TOC  concentrations  measured  in  November  were 
slightly  higher  than  October. 

j.  Metals .  Concentrations  of  copper,  chrominum, 
lead,  zinc,  manganese,  iron,  and  mercury  were  measured  by  the  EPA 
at  Stations  1,  6,  7,  and  9  during  the  October  and  November  study 
periods.  As  might  be  expected,  the  highest  concentration  of  metals 
was  found  at  the  more  saline  station,  Station  1.  A  summary  of 
metals  data  is  presented  in  Table  8. 

k.  Pesticides.  Pesticide  concentrations  were 
measured  by  the  EPA  during  the  October  study  period  only.  Eighteen 
pesticides  were  analyzed  from  composite  water  samples  collected 

at  each  station.  The  following  table  lists  the  ! .  '■  oesti- 

oides  and  the  minimum  detection  limit  of  the  ana'  »  '  rocedure. 

No  pesticide  levels  were  detected  above  the  detection  limits  used. 
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Pesticides  Analyzed  For  and  Minimum 
Dectection  Limits 


Pesticide 

/ig/1  Minimum 
Detection  Limit 

Aldrin 

<0.005 

Lindane 

<0.002 

Chlordane 

<0.05 

Chlorobenzilate 

<0.5 

DDD 

<0.01 

DDE 

<0.01 

DDT 

<0.02 

Dieldrin 

<0.01 

Endrin 

<0.02 

Heptachlor  Epoxide 

<0.01 

Heptachlor 

<0.005 

Methoxychlor 

<0.1 

Toxaphene 

<0.25 

Diazinon 

<0.2 

Cuthion 

<0.5 

Malathion 

<0.2 

Methyl  Parathion 

<0.02 

Parathion 

<0.04 

1.  Bacteria.  Station  1  had  the  highest  fecal 
coliform  densities  found  during  the  October  and  November  study  per¬ 
iod  with  counts  of  830/100  nl  and  460/100  ml,  respectively.  The 
lowest  densities  were  found  at  Station  8  where  the  respective  October 
and  November  counts  were  26/100  ml  and  30/100  nl.  There  was  a  general 
increase  in  densities  downstream  from  Station  8  with  a  noticeable  in¬ 
crease  occurring  in  tfie  vicinity  of  Stations  6  and  7.  The  higher 
levels  at  Station  7  were  possible  caused  by  an  adjacent  housing 
development.  Col ifor-'  dens i 1 ies  a l so  increased  downstream  of  Station 
4  most  1  ike  tv  as  a  result  o  *"  wastes  entering  the  river  from  Goose 
Creek  and  from  the  niunici'.il  and  industrial  development  downstream. 


During  October,  the  mean  surface  coliform  density  at  Station 
1  was  four  times  higher  at  high  slack  tide  than  it  was  at  low 
slack  tide.  A  similar  observance  was  made  during  November  ex¬ 
cept  that  densities  were  only  about  twice  as  high  at  high  slack 
tide.  These  data  suggest  a  possible  upstream  movement  of  wastes 
on  an  incoming  tide. 

2.10.3.  Wando  River.  The  quality  of  waters  in  the 

Wando  River  system  is  being  studied  in  detail  by  the  S.  C.  Water 
Resources  Commission  as  part  of  the  Wando  River  Environmental 
Quality  Study.  An  interim  report  on  this  study  was  published  in 
April  1973  (Reference  11).  The  summary  and  conclusions  section 
of  the  water  quality  portion  of  the  above  report  is  presented 
below.  Station  locations  are  shown  on  Figure  15. 

"1.  Dissolved  oxygen  remained  fairly  high  dur¬ 
ing  the  sampling  period  (January,  1973)  ranging  from  a  low  of 
7.7  mg/1  to  a  high  of  11.4  mg/1  with  most  of  the  readings  greater 
than  ten.  Dissolved  oxygen  saturation  was  above  85  percent  most 
of  the  time.  The  lowest  dissolved  oxygen  saturation  reading  dur¬ 
ing  the  sampling  period  was  60  percent  and  this  was  coincident 
with  a  water  temperature  of  4°C.  The  highest  DO  saturation  was 
recorded  as  100%.  There  is  an  apparent  defect  in  the  lower  Wando 
River  as  measured  by  this  criterion.  Readings  are  progressively 
lower  from  the  Cooper  River  (Station  1)  upstream  to  the  head  of 
Hobcaw  Creek  at  Station  4  where  the  lowest  average  DO  saturation 
was  experienced  above  Hobcaw  Creek  (Stations  5-8)  DO  saturation 
improved  dramatically.  Five-day  Biological  Oxygen  Demand  (BOD) 
readings  ranged  from  1.25  mg/1  to  5.2  mg/1  with  an  average  of 
2.68  mg/1.  BOD  readings  were  generally  higher  at  the  stations 
nearer  the  river  mouth.  In  this  study  BOD  was  probably  about 
normal  considering  the  range  of  water  temperatures  which  prevailed. 
While  no  rigid  standards  have  been  established  for  water  quality 
based  upon  oxygen  content  alone,  the  net  indication  from  arbitrary 


criteria  for  oxygen  regimes  is  that  a  moderately  high  water  quality 
exists  in  the  Nando  River  as  compared  to  other  waters  in  the 
Charleston  harbor  environs. 
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2.  Turbidity  as  measured  by  Secchi  disk  read¬ 
ings  and  by  turbidimeter  is  generally  low  indicating  a  lack  of  sus¬ 
pended  or  colloidal  material.  Turbidity  readings  are  somewhat  higher 
at  those  sampling  points  nearer  the  harbor. 

3.  Fecal  coliform  bacteria  were  detected  in  such 
numbers  as  to  substantiate  assignment  of  "SB"  classification  to  these 
waters.  Some  of  the  individual  samples  give  rise  to  the  belief 

that  standards  could  be  greatlv  exceeded  at  certain  times  of  the  year 
and  under  varying  flow  regimes.  Station  No.  4  located  at  the  head 
of  liobcaw  Creek  cave  consistently  higher  readings  than  did  Station 
No.  3  located  at  the  mouth  of  the  tributary.  Stations  1-4  produced 
generally  higher  counts  than  the  upstream  sampling  points  No.'s  5 
through  8.  The  sources  of  human-waste  pollution  thus  appear  to  be 
associated  with  Cooper  River  materials  which  ultimately  enter  the 
Wando  and  are  transported  upstream,  and  with  materials  that  enter 
Hobcaw  Creek  presumably  from  the  adjacent  residential  areas. 

4.  Heavy  metals  consisting  of  cadmium,  chromium, 
copper,  lead,  and  mercury  were  tested  for  and  all  except  lead  appeared 
singly  or  in  combination  in  some  of  the  samples.  None  of  the  sam¬ 
ples  were  lead  positive.  No  other  metals  were  assayed. 

Cadmium  was  detected  in  water  samnles  on  three  of 
the  sampling  tins  but  not  at  all  stations  simultaneously.  Concentra¬ 
tions  ranged  as  high  as  45  ug/1  which  is  within  the  range  of  some 
drinking  waters  (.04  ug/1  to  fiO  ug/1)  but  exceeds  the  U.  S.  Public 
Health  Service  maximum  allowable  for  interstate  carriers  (10  ug/1). 
Toxic  levels  oi  300  ug/1  are  reported  to  be  lethal  to  fish. 

Chromium  as  detected  on  onlv  one  sampling  day 
and  at  on 1>-  one  of  the  eight  stations.  This  single  reading  was 
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was  nosit  ivi',  .  isis  »•  r.usp  i  e  i  on  on  tin-  kcuracv  of  the 

test  or  in  iyivi d  i  lie  i  n-.i  i  nes .  'chile  no  inference  is  drawn 
from  this  particular  assay,  it  is  not  Likelv  tliat  chroniun 
offers  aio-  iiea  l  th  problems.  In  any  future  quality  assess- 
rten  t  s ,  chromium  detection  processes  should  he  conducted  with 
especial  care. 


Mercury  occurred  in  74  of  the  SO  samples  and  ranged  in  con¬ 
centration  between  0.1  uy/1  and  3.10  upj  1 .  These  readings 
averaged  0.7  3  u-t/1  which  exceeds  the  r.  S.  Public  Health 
Service  standard  of  0.50  uc/1,  or  1 .  part  per  billion.  The 
naturally  occur r  ino,  abundance  and  distribution  of  mercurv  in 
soils  and  waters  accounts  for  a  portion  of  the  detected  amounts 
of  this  element.  for  example,  a  recent  studv  of  mercury  in  soils 
over  the  nation  (Shac.klette,  1971)  showed  a  geometric  .average 
of  °h  parts  "er  billion  (ug/1 )  for  the  eastern  United  States. 
Soils  and  sediments  usual Iv  exhibit  higher  background  concen¬ 
trations  than  does  water.  This  is  the  result  of  the  affinity 

•  •f  mercur"  for  nifds  and  soil  material  together  with  the  other¬ 
wise  ■■•eneral  i  use  1  uh  i  1  i  t  v  of  mercurial  compounds.  In  addition, 
cater  1 1  sea  wet  -  r  contains  .3  ug/l  of  mercury.  (H  &  M,  1959). 
ih>  :>t'ese!H‘o  of  mercurv  does  not  neeessarilv  imply  a  point 

•  •••.r-  e  - ‘  no!  l-il  ion. 

i  tc  ■  i  it.,  -  r  -■  i;n  resit  1  is  of  aqueous  sample  testing 

•  >t  c.  .  1  t  :  t '  ■  'V  i  c  "heavv"  metals  occur  and  that  no 


Mi  r  ;  "ill-  contains  measurable 
i-rt’ussid  well  as  others,  but  that 
nt  :  are  essential  to  cel1  growth 


in  some  of  the  plants  and  animals  that  are  a  part  of  the  local 
ecosystem. " 

2.10.4.  Ashley  River.  The  Ashley  River  is  somewhat 

turbid  and  its  banks  are  highly  urbanized.  According  to  the 
latest  state  classifications,  the  Ashley  River  is  not  suitable 
for  swimming  or  the  harvesting  of  oysters  for  market  purposes. 

Although  no  recent  data  are  known  to  be  available  concerning 
quality  of  Ashley  River  waters,  it  is  believed  that  considerable 
improvement  in  water  quality  has  recently  been  achieved  as  a  re¬ 
sult  of  newly  constructed  waste  treatment  facilities.  Prominent 
among  these  are  t:ie  two  secondary  sewage  treatment  facilities 
operated  by  the  St.  Andrews  Public  Service  District  which  handle 
most  of  the  wastes  t rom  the  urban  area  adjacent  to  the  Ashley 
River.  In  addition,  all.  sewage  discharged  into  the  mouth  o£  the 
Ashley  River  from  the  City  ol  Charleston  receives  primary  treat¬ 
ment  and  chlorination.  S.  C.  Electric  and  Gas  Company's  Hagood 
electric  generating  plant  discharges  67.82  mgd  of  cooling  water  into 
the  Ashley  River.  Current  discharge  sources  along  the  Ashley  River, 
their  approximate  daily  discharge  and  type  of  treatment  are  pre¬ 
sented  in  Table  9. 

2.11.  Air  Quality.  the  Charleston  County  Health  Depart¬ 
ment  monitors  air  quality  in  the  project  area.  Air  quality  varies 
with  industrial  development,  the  volume  of  automobile  traffic,  and 
local  air  circulation  patterns.  These  factors  interact  in  such  a 
way  that  the  highest  suspended  particulate  content  is  found  over 
parts  ot  peninsular  Charleston.  The  average  suspended  particulates 
measured  during  the  period  July  through  September  1973  at  a  station 
on  the  corner  of  Calhoun  Street  and  Lockwood  Drive  ranged  from 
29.48  to  37.66  ug/m^.  Another  peninsular  station  is  located  on  the 

Queen  Street  Fire  Station,  where  the  geometric  mean  level  of  sus- 

3 

pended  particulates  was  reported  to  be  48.1  ug/m  during  the  period 

November  1972  to  March  1973.  These  levels  are  well  within  the  Federal 

3  3 

standard  which  is  73  ug/m  and  the  State  standard  which  is  60  ug/m  . 

2.12.  Climate.  The  prevailing  winds  are  southerly  in  the 
spring  and  summer  and  northerly  during  the  fall  and  winter.  The 


;-rn;i  ini  tv  of  the  ocean  lias  a  tenner  inn  effect  on  Charleston's 
v- 1  incite.  la  '--.'inter,  the  minimum  city  temperature  nav  register 
from  10  to  i  >  iieeri.es  higher  than  that  recorded  at  the  airport 
1  orated  10  a  i  1  e  ••  inland;  this  marine  influence  nav  also  cause 
the  c  i  L  v  '  s  mat:  i:\un  temperatures  to  he  lowered  several  degrees. 

1.12.1.  The  winter  months,  December  through  February, 

ire  .'ill  with  rainfall  averaging  18  percent  of  the  annual  total; 
sarins  riiir'.ill  from  'larch  through  1  lav  averages  about  20  percent 
n  i lie  annua l  total.  A  temperature  of  20  degrees  or  less  is 
so!  :e"'  e’-fi-r  t  eiieed.  Sore  cliance  of  snow  flurries  nav  occur  in 
hinaar",  hut  a  si  :n.i  Meant  amount  is  rarely  measured. 

2.12..!.  1  he  summers  are  warn  and  humid;  however,  the 

t.  ;  aerator.,  sc  1  do::  readies  100  degrees.  Forty-one  percent  of 
the  annual  rainfall  occurs  in  summer,  mostly  from  scattered 
[ bunders  terms .  The  weather  is  moderate  and  sunny  from  late 
Se- 1  enter  to  earl"  .November.  The  coastal  area  is  subject  to 
burr  1  canes  during  the  summer  and  fall,  with  hurricane  visitation 
occurring  most  often  in  August.  The  highest  recorded  hurricane 
sur  :e  t  i ile  was  11.2  feet  above  mean  low  water  during  the  August 
1  i  1  u  r  r  i  >  a :  t  - . 

2.12.  1.  File  information  below  was  compiled  by  the 

Nat  ion,  li  .-.’eu  •  in.  r  'tat  ion  at  Lite  Charleston  Municipal  Airnort , 
t : ! i . « r  I  es»  o” ,  C.  ,  and,  -niT  I  ished  by  the  Environmental  Data 

.-ei  •  ;  ■  ,  Nit  -'cean  ic  and  Atmospheric  Administration,  l'.  S. 

,  i.  -  a  i  r  !  :  l  a.  i  •  '  Ce-  :r.erce. 
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;  io  lot:  Lea  1  Resources . 


1,1.  Plants.  In  1971,  the  Marine  Resources  Division 

t!i,.  •'toutii  Carol  in  i  V.'i  ldl  i  t  «•  and  Marine  Resources  Department  pre- 
■:  m  i  n  t  o  and  ev  iluat  ion  of  wetlands  to  determine  the 
,'  {  it  •.  i  Mii  or:  ,  I  ;  ;  •  •'!  t  dial  marshlands  within  the  Charleston 

,  ;»  in  .  ; ; ,  j  s  tai-  as  conducted  under  a  contract  with 

j-  ;  ■  n.  iuo.-rs  as  part  of  an  estuarine  values 

a-  ,  :  ■■  .a  ■  i  .  •  :  :  u  iv-cenber,  1972,  (Reference  Id).  The 


final  report  is  available  for  public  review  in  the  Charleston 
District  office.  A  discussion  of  the  pertinent  aspects  of 
this  report  is  presented  in  the  following  paragraphs. 

2.13.1.1.  Charleston  Harbor  historically  has  been 

recognized  for  its  value  to  fish  and  wildlife  resources.  The 
productive  role  of  lands  in  this  area  has  been  profoundly  illus¬ 
trated  and  stressed  by  Lunz  (References  13  and  14).  The  vegeta¬ 
tion  of  the  marshlands  complex  in  Charleston  Harbor  is  varied 
and  it  is  now  recognized  that  the  types  of  vegetation  present 
play  a  key  role  in  the  processes  of  biological  productivity. 
Research  by  Odum  (Reference  15)  has  shown  that  salt  marsh 
grasses,  by  converting  inorganic  nutrients  and  sunlight  into 
plant  tissue,  act  as  energy  transfer  mechanisms  to  consumer 
organisms  in  the  estuarine  system.  Field  observations  and  ex¬ 
perimental  trawling  operations  in  the  harbor  system  have  clearly 
shown  that  tremendous  quantities  of  dead  marsh  vegetation  are 
transported  to  adjacent  estuarine  waters  during  the  winter  and 
early  spring  at  times  of  extremely  high  tides.  Teal  (Reference 
16)  has  calculated  that  approximately  45  percent  of  the  total 
plant  material  is  transported  out  of  Geo  gia  salt  marshes  into 
the  estuary.  This  is  also  true  in  the  Charleston  area  where 
the  tidal  range  is  large.  Dead  grass  may  become  waterlogged 
and  sink  to  the  bottom  or  may  be  physically  as  well  as  biologically 
disintegrated  into  particulate  organic  detritus,  becoming  food 
for  various  invertebrates.  These  organisms  are  in  turn  eaten  by 
small  fish  which  are  subsequently  consumed  by  larger  predators, 
etc.  Thus,  the  link  between  fish  and  marsh  is  evident  according 
to  Smalley  (Reference  17).  It  is  estimated  that  only  about  7 
percent  of  the  marsh  grass  is  eaten  by  insects,  with  the  remainder 
being  consumed  by  detritus  feeding  organisms  such  as  amphipods, 
isopods  and  decapod  crustaceans  (shrimp  and  crabs),  and  fishes. 


2.13.1.2.  The  importance  of  marshlands  to  estuarine  pro¬ 
ductivity  is  not  limited  to  the  detritus  they  produce.  Applying 
Teal's  work  (Reference  16)  to  comparable  spartina  marsh  in  the 
harbor,  we  postulate  that  algae  may  account  for  up  to  one-fourth 
of  the  organic  material  produced  in  a  salt  marsh.  In  fact,  it 
has  been  shown  by  Pomeroy  (Reference  18)  that  net  algae  production 
is  constant  throughout  the  year. 

2.13.1.3.  Productive  salt  marshes  of  Charleston  Harbor 
are  dominated  by  smooth  cordgrass  which  occurs  as  tall,  inter¬ 
mediate  and  short  forms,  depending  on  elevation.  Tall  cordgrass 
grows  vigorously  in  areas  below  an  elevation  of  1.59  m.  (5.2  feet) 
msl  in  Charleston  Harbor  and  is  the  most  productive  of  the  three 

types.  Odum  (Reference  15)  reported  that  smooth  cordgrass  produces 

2 

approximately  2,000  g/m  or  10  tons  per  acre  (dry  weight)  in  Georgia 

marshes;  this  figure  is  applied  to  the  entire  crop  of  this  SDecies 

in  Georgia.  While  there  is  evidence  to  infer  that  Georgia  marshes 

2 

do  not  average  10  tons  per  acre  (actually  2,240  g/m  )  as  reviewed 

by  Wass  and  Wright  (Reference  19),  there  are  data  indicating  that 

2 

smooth  cordgrass  averages  more  than  4.4  (985  g/m  )  in  North  Carolina 
saltmarsh  (Reference  20).  These  data  suggest  that  annual  production 
in  South  Carolina  saltmarshes  would  range  between  2.9  and  4.4  tons 
per  acre  at  a  minimum.  Charleston  Harbor  marshes  would  probably 
be  somewhat  higher  in  production  than  the  State's  average  since  the 
cordgrass  so  prevalent  in  this  area  appears  to  be  extremely  vigorous 
in  certain  areas.  Nutrients  from  sewage  pollution  in  years  past 
may  have  been  beneficial  in  stimulating  growth  even  though  the  water 
quality  was  degraded.  Marshall  (Reference  21)  showed  that  cordgrass 
marsh  receiving  sewage  plant  effluent  produced  more  biomass,  reached 
its  pa.’k  biomass  sooner  and  was  apparently  not  injured  by  fertiliza¬ 
tion. 

2.13.1.4.  Black  needlerush  is  also  commonly  found  in 
Charleston  Harbor  marshlands.  It  is  generallv  considered  the  least 
important  of  the  common  marsh  plants  (Reference  22)  and  is  usually 
associated  with  higher  fringe  areas  above  the  mean  high  water  line. 


However,  during  this  survey  black  needlerush  was  found  in  mixed 
stands  with  smooth  cordgrass  in  upstream  locations  of  transition 
from  salt  to  brackish  and  fresh  water. 


2.13.1.5.  In  the  upper  Cooper  River  near  Goose  Creek 
and  upstream  to  the  "Tee",  the  marsh  vegetation  gradually 

changes  to  a  brackish  and  freshwater  type.  Brackish  water  marshes  | 

in  the  Charleston  Harbor  study  area  occupy  a  transitional  zone 

area  between  true  salt  marsh  and  fresh  water  marshes.  These  marshes 

are  prevalent  in  the  upper  Cooper  from  the  area  of  its  confluence 

with  Yellow  House  Creek  to  the  vicinitv  of  Bushy  Park  and  Moreland  | 

Landing.  While  many  of  the  salt  marsh  species  still  occur  in  this 

area,  there  is  a  trend  toward  greater  diversity  including  such 

species  as  bulrushes,  cattail,  giant  cordgrass,  etc. 

I 

2.13.1.6.  Plant  zonation  in  the  lower  harbor  is  more 
subtle  and  difficult  to  define  where  unconsolidated  stands  of 
smooth  cordgrass  are  found.  Generally,  there  are  four  zones  that 
can  be  delineated  from  the  water's  edge  to  the  woodland:  (1) 

the  "edge  marsh"  or  tall  smooth  cordgrass  zone;  (2)  the  "low  meadow" 
or  medium  smooth  cordgrass;  (3)  the  "saltgrass  meadow"  or  stunted 
smooth  cordgrass  -  salt  grass,  salt  meadow  cordgrass  zone;  and 
(4)  the  "high  meadow"  or  salt  meadow  cordgrass  -  black  needlerush  - 
glasswort  -  sea  ox-eye  zone. 

2.13.1.7.  The  different  plant  zones  in  the  Charleston 
Harbor  area  are  assigned  to  a  single  priority  based  on  overall 
value  to  marine  resources.  These  priorities  are  as  follows: 

Priority  T.  To  include  areas  of  highest  value  to  f isheries  and 
wildlife  resources;  consisting  primarily  of  regularlv  flooded, 
high  salinitv  marshes.  Regularly  flooded,  brackish  marsh  could 
be  included  dependent  on  location.  Vigorous  smootli  cordgrass 
(medium  and  tall  growth)  as  described  in  vegetative  zones  (1) 
and  (2)  above  is  the  dominant  vegetative  tvpe. 


4  7 


•  •  •  •  • 


•  •  •  < 


Priority  II.  To  include  areas  of  second  highest  value  to  fisheries 
and  wildlife  resources;  consisting  primarily  of  regularly  flooded 
salt  and  brackish  marsh.  Regularly  flooded  fresh  marsh  could  also 
be  included.  Smooth  cordgrass  (medium  growth)  as  described  in  vege¬ 
tative  zone  (2),  is  the  dominant  vegetative  type.  Regularly  flooded 
black  needlerush,  giant  cordgrass  and  related  brackish  and  fresh 
types  are  included  dependent  on  location. 

Priority  Til.  To  include  areas  of  third  highest  value  to  fisheries 
and  wildlife  resources;  consisting  of  irregularly  flooded  salt, 
brackish  and  fresh  marsh,  flats  and  barren  zones.  Black  needlerush, 
salt  meadow  cordgrass,  sea  ox-eye,  salt  grass,  glasswort,  and  stunted 
smooth  cordgrass  are  generally  found  in  vegetative  zones  (3)  and 
(4).  Areas  within  this  priority  are  classified  as  realistic  for 
management . 

Priority  IV.  To  include  areas  of  little  value  to  fisheries  and  wild¬ 
life  resources;  consisting  of  irregularly  flooded  salt  and  bracl ish 
marsh,  flats,  barren  zones  and  areas  significantly  altered  by  develop¬ 
ment.  These  areas  are  not  classified  since  they  have  very  little 
potential  for  management.  Outer  margins  of  diked  snoil  areas,  un¬ 
diked  spoil  areas  and  areas  fouled  by  industrial  or  other  wastes 
are  characteristic  of  this  type. 

2.13.1.8.  The  S.  C.  Wildlife  and  Marine  Resources  Department 
has  assigned  the  following  priorities  to  the  marsh  areas  along  the 
river  systems  (Wando,  Cooper,  Ashley)  of  Charleston  Harbor.  The 
marsh  along  the  Wando  River  Svstem  is  made  up  of  5,471  acres  of 
Priority  T  marsh  and  976  acres  of  Priority  IT  marsh.  There  are 
essentially  no  areas  of  either  Priority  TTI  or  TV  along  this  system. 

2.13.1.9.  The  Cooper  River  System  has  9,172  acres  of 
Priority  IT  marsh,  30  acres  of  Priority  TTI  marsh  and  1,641  acres 
of  Priority  IV  marsh.  There  are  no  Priority  1  marshes  within  this 
system. 
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-.13.  1.10.  Thu  Ashley  River  SvArn  hns  3,760  acres  of 
Priori  tv  I  marsh,  1  ,  327  acres  of  Priority  11  marsh,  568  acres 
of  Priority  ITT  marsh  and  no  Priority  IV  marsh. 


2.13.1.11. 


Charleston  Harbor  contains  3,148  acres  of 


Priority  I  marsh  2,066  acres  of  Priority  11  marsh,  116  acres 
of  Priority  HI  marsh  and  no  Priority  TV  marsh. 

2.13.1.12.  Other  abundant  plant  species  in  the  Charleston 

Harbor  area  include  but  are  not  limited  to  wax  mvrtle,  sea-mvrtle, 
marsh  elder,  cabbage  palmetto,  pokeveed,  sedge,  stiff  f imbristvlis, 
crab  crass,  eastern  red  cedar,  loblolly  pine,  swoetgun,  southern 
magnolia,  black  gun,  red  hay,  black  cherrv,  water  oak,  live  oak, 
sandspurs,  be mud a  grass,  greenbr i ar ,  soft-stem  bulrush,  southern 
wild  rice,  al l igatorweed,  narrow-leaved  cattail,  Chinese  tallow- 
tree,  pennywort,  spike-rush,  smartweec!,  salt-cedar,  aster,  coco, 


and  marsh  mallow. 


2.13.2. 


'••Midlife.  With  its  great  natural  resources  and 


variety  of  habitat  types  which  include  marshes,  high  lands,  swamps, 
and  fresh  and  salt  waters.  Charleston  Harbor  and  surrounding  areas 
abound  with  a  wide  variety  of  wildlife  species.  Not  only  are  there 
a  large  number  of  resident  species,  hut  there  are  many  seasonal 
visitors  which  breed ,  : verwintor  and  /or  pass  through  this  section 
of  the  C. 


2.13.2.1 


birds.  There  ire  a  great  number  of  resident 


and  seasona 1  birds  within  the  Charleston  Harbor  area.  Many  water- 


fowl  species  may  be  .  ee".  a..' in-..  \ 
'  he  ::;a  1  1  a  rd  ,  black  h  u  ■  •  ,  c  i  a  :  Til, 
teal,  green-winged  Leal,  weo:,  lm 
necked  duck,  greater  and  1 esser 


rieu  -  '  imes  of  the  year  including 
\  r:  an  widgeon,  blue-winged 
,  re  Pica. I,  cunvasback,  ring¬ 
ing,  common  goldeneye,  buffle- 
•v ■  1 1  I  i  tin  i  e,  and  purple 


2.13.2.1.1.  Other  species  associated  with  freshwater  or  brack¬ 
ish  habitats  include  the  common  egret,  snow  egret,  cattle  egret, 
belted  kingfisher,  marsh  hawk,  double-crested  cormorant,  common  loon, 
pied-billed  grebe,  great  blue  heron,  Louisiana  heron,  little  blue 
heron,  green  heron,  black  and  yellow-crowned  night  herons,  American 
bittern,  least  bittern,  glossy  ibis,  white  ibis,  Virginia  rail,  sora 
rail,  king  rail,  clapper  rail,  long  and  short-billed  wren,  red—' winged 
blackbird,  boat-tailed  grackle,  common  snipe,  the  eastern  brown  peli¬ 
can,  and  osprey. 

2.13.2.1.2.  Shorebirds  and  gulls  found  in  the  area  at  various 
times  of  the  year  include  the  American  oystercatcher ,  semipalmated 
plover,  Wilson's  plover,  willet,  dunlin,  short-billed  dowitcher, 
sandpipers,  black-necked  stilt,  herring  gull,  laughing  gull,  ring¬ 
billed  gull,  royal  tern,  and  killdeer. 

2.13.2.1.3.  Upland  species  include  the  turkey  vulture,  black 
vulture,  sharp-shinned  hawk,  red-tailed  hawk,  red-shouldered  hawk, 
osprey,  sparrow  hawk,  turkey,  bobwhite,  American  woodcock,  rock  dove, 
mourning  dove,  ground  dove,  yellow  and  black-billed  cuckoo,  screech 
owl,  great  horned  owl,  short-eared  owl,  barn  owl,  barred  owl,  chuck- 
will  's-widow,  whip-poor-will,  common  nighthavtk,  common  flicker,  pil- 
eated  woodpecker,  red-bellied  woodpecker,  yellow-bellied  woodpecker, 
hairy  woodpecker,  downy  woodpecker,  eastern  kingbird,  tree  swallow, 
purple  martin,  blue  jay,  common  and  fish  crow,  tufted  titmouse,  red¬ 
breasted  nuthatch,  white-breasted  nuthatch,  brown  creeper,  house 
wren,  Carolina  wren,  mockingbird,  catbird,  brown  thrasher,  robin, 
eastern  bluebird,  blue-gray  gnat  catcher,  loggerhead  shrike,  starling, 
solitary  vireo,  various  warblers,  common  vel lowt hroat ,  eastern  meadow 
lark,  cardinal,  rufous-sided  towhee,  nativ  sparrows,  Carolina  chickadee, 
and  slate-colored  junoo. 

2.13.2.2.  Mammals.  Although  the  immediate  Charleston  Harbor 

area  offers  onlv  limited  hah : tat  for  most  mammal  species  due  to  ex¬ 
tensive  development,  suitable  habitat  is  available 
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in  the  marshes 


I 


and  uplands  associated  with  the  numerous  tidal  creeks  and  rivers 
which  enter  the  harbor.  Mammals  commonly  associated  with  these 
areas  include  the  opossum,  various  shrews,  eastern  mole,  various 
bats,  raccoon,  long-tailed  weasel,  mink,  river  otter,  striped 
skunk,  gray  fox,  bobcat,  eastern  gray  and  fox  squirrels,  southern 
flying  squirrel,  numerous  mice  and  rats,  eastern  cottontail  rab¬ 
bit,  marsh  rabbit,  white-tail  deer,  and  feral  pig.  The  only 
marine  mammals  commonly  observed  in  the  harbor  are  the  Atlantic 
common  dolphin  and  Atlantic  bottle-nosed  dolphin. 

2.13.2.3.  Reptiles  and  Amphibians.  The  most  common 
marine  reptile  in  the  area  is  the  diamondback  terrapin.  Other 
turtles  that  occur  in  the  harbor  and  offshore  waters  include  the 
Atlantic  loggerhead  and  the  Atlantic  green  turtle. 

2.13.2.3.1.  Within  the  three  river  systems  and  in  the  harbor 
itself,  there  are  a  great  number  and  variety  of  reptiles  and  am¬ 
phibians.  Animals  commonly  found  in  the  freshwater  aquatic  habi¬ 
tats  are  the  alligator,  common  snapping  turtle,  spotted  turtle, 
eastern  mud  turtle,  river  cooter,  chicken  turtle,  Florida  and 
spiny  softshell  turtle,  black  swamp  snake,  banded  water  snake, 
brown  water  snake,  eastern  cottonmouth,  dwarf  waterdog,  lesser 
and  greater  siren,  leopard  frog,  green  frog,  bull  frog  and  river 
frog. 

2.13.2.3.2.  In  the  drier  upland  habitats  are  found  the 
garter  snake,  eastern  hognose  snake,  soutiiern  ring-necked  snake, 
black  racer,  eastern  coachwhip,  rough  green  snake,  yellow  rat  snake, 
scarlet  snake,  scarlet  king  snake,  eastern  king  snake,  southern 

co;  aerhead,  pigmy  rattlesnake,  canebrake  rattlesnake,  eastern 
diamondback  rattlesnake,  southern  toad,  spring  peeoer,  green  tree- 
frog,  and  cricket  frog. 

2 . 13.2.4.  Rare  and  endangered  species.  There  are  10 
threatened  species,  1  peripheral  species  and  3  status  undetermined 


species  which  occur  or  possibly  occur  in  the  Charleston  Harbor 
area  (Reference  23). 

a.  Threatened  species.  Threatened  species  can  be  defined  as 
those  "whose  prospects  for  survival  and  reproduction  are  in  imme¬ 
diate  jeopardy.  Their  peril  may  result  from  one  or  more  causes — 
loss  of  habitat  or  change  in  habitat,  overexploitation,  predation, 
competition  or  disease." 

Threatened  species  are: 

Fish 

Shortnose  sturgeon  Acipenser  brevirostrum 


Reptiles  and  amphibians 


American  alligator 
Green  turtle 


Alligator  mississipiensis 
Chelonia  mydas 


Birds 


Eastern  brown  pelican 


Pelecanus  occidentalis 


carolinensis 


Southern  bald  eagle 
Peregrine  falcon 
Bachman's  warbler 
Firtland's  warbler 
Eskimo  curlew 


Haliaeetus  1 .  leucocephalus 
Falco  peregrinus 
Vermivora  bachmanii 


Dendroica  kirtlandii 


Numemius  borealis 


The  brown  pelican  is  commonly  observed  in  coastal  areas  of  South 
Carolina.  The  green  turtle  is  a  resident  of  the  open  sea  and  may 
occassionally  be  observed  when  it  comes  onto  coastal  beaches  at  night 
to  lay  eggs.  The  alligator  is  commonly  observed  in  freshwater  lakes 
and  rivers.  The  bald  eagle  is  a  permanent  resident  of  the  state  and 
is  usually  found  around  lakes,  rivers  and  coastal  bays.  The  bald  eagle 
has  not  been  sighted  in  the  immediate  harbor  area  in  recent  years.  The 
peregrine  falcon,  Kirtland's  warbler,  and  Eskimo  curlew  are  transient 
species.  According  to  the  U.  S.  Fish  and  Wildlife  Service,  Bachman's 
warbler,  one  of  the  rarest  of  our  small  birds,  has  been  observed  in 
I 'on  swamp. 


•  • 
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b.  Peripheral  species.  A  peripheral  species — "is  one  whose 
occurrence  in  the  United  States  is  at  the  edge  of  its  natural 
range  and  which  is  threatened  with  extinction  within  the  United 
States  although  not  in  its  range  as  a  whole."  The  only  peri¬ 
pheral  species  known  to  occur  in  the  project  area  is  the  roseate 
spoonbill  (Aj  aia  a  ja  j a)  which  is  a  transient. 

c.  Status  undetermined  species.  A  status  undetermined  species — 
"is  one  that  has  been  suggested  as  possibly  being  rare  or  endangered, 
but  about  which  there  is  not  enough  information  to  determine  its 
status."  The  following  species  are  in  this  category. 

American  osprey  Pandion  haliaetus  carolinensis 

Wood  ibis  ilycteris  amer icana 

Eastern  pigeon  hawk  Falco  c .  columbarius 

The  osprey  is  locally  common  and  the  other  species  have  been  seen 
in  the  area. 


2.13.3.  Fish.  The  vast  complex  of  salt  and  freshwater 

marshes,  sounds,  tidal  creeks,  and  rivers  in  the  project  area, 
provides  excellent  habitat  for  a  diverse  array  of  marine  and  fresh¬ 
water  fish  species. 

2.13.3.1.  Coooer  River.  The  principal  freshwater  sport 

fishing  areas  are  located  in  the  Cooper  River  and  contiguous  waters. 
The  Cooper  River  is  characteristic  of  a  large  river  because  of  the 
large  volume  of  water  released  from  Pinopolis  dam  for  power  genera¬ 
tion.  Peak  disciiarges  frequently  inundate  about  7,300  acres  of 
marshes  and  abandoned  rice  fields.  The  inundation  of  these  low- 
lying  areas  provides  habitat  for  small  fishes  and  invertebrates 
which  contribute  a  significant  amount  to  the  overall  productivity 
of  the  Cooper  River.  This  high  productivity  is  reflected  somewhat 
in  the  large  number  of  fish  species  (73)  collected  from  the  river 
during  a  recent  study. 
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2.13.3.1.1.  The  Cooper  River  annually  receives  large  runs 
of  anadromous  fish  with  large  numbers  of  striped  bass,  blueback 
herring,  and  American  and  hickory  shad  ascending  the  river  to  spawn, 
mainly  in  the  West  Branch  between  the  "Tee"  and  Pinopolis  Dam.  Just 
below  the  dam  and  adjacent  to  the  tailrace  canal,  the  South  Carolina 
Wildlife  and  Marine  Resources  Department  operates  a  striped  bass 
hatchery.  Fry  produced  at  this  hatchery  come  from  eggs  which  are 
stripped  from  Cooper  River  striped  bass  captured  in  the  tailrace 
canal . 

2.13.3.1.2.  The  transition  from  a  marine  to  a  freshwater 
environment  usually  occurs  in  the  general  vicinity  of  the  junction 
of  Goose  Creek  and  the  Cooper  River.  The  best  freshwater  fishing 
and  the  most  heavily  utilized  areas  are  the  East  Branch  of  the 
Cooper  River  and  the  tailrace  canal.  The  Back  River  Reservoir  is 
also  heavily  fished,  partly  because  of  convenience  of  access.  Good 
fishing  is  also  provided  by  the  West  Branch  of  the  Cooper  River  be¬ 
tween  the  "Tee"  and  the  vicinity  of  Goose  Creek. 

2.13.3.1.3.  Principal  species  appearing  in  the  sport  fish¬ 
erman’s  catch  on  the  freshwater  portions  of  the  Cooper  River  and 
contiguous  waters  are  striped  bass,  largemouth  bass,  bluegill,  black 
crappie,  redbreast  sunfish,  redear  sunfish,  warmouth,  spotted  sunfish, 
channel  catfish,  chain  pickerel  and  bullheads. 

2.13.3.2.  Charleston  Harbor  and  contiguous  waters.  Recent 

studies  on  the  value  of  Charleston  Harbor  to  marine  resources  were 
conducted  by  the  Marine  Resources  Center  of  the  South  Carolina  Marine 
Resources  Department  in  cooperation  with  the  U.  S.  Army  Corps  of 
Engineers  (Reference  12).  The  purpose  of  this  study  was  to  evaluate 
the  adult  and  juvenile  fish  fauna  in  the  system  and  to  incorporate 
these  findings  into  an  overall  assessment  program  for  the  coastal 


2.13.3.2.1.  Research  trawling  for  this  study  was  con¬ 
ducted  during  1970-1971  on  a  monthly  basis  and  has  provided 
pertinent  data  on  various  faunal  elements  which  definitely 
establishes  the  Charleston  Harbor  area  as  an  important  nursury 
area.  As  night  be  expected,  the  trophic  structure  of  the  estu¬ 
ary  varies  from  season  to  season  with  biological  activity  reach¬ 
ing  a  low  point  in  the  winter  as  many  species  become  relatively 
inactive  or  migrate  to  offshore  waters.  In  the  spring,  there 

is  a  r;nid  vise  in  ocosvstem  metabolism  and  productivity  in¬ 
creases  at  all  levels. 

2.13.3.2.2.  Sampling  stations  occupied  during  this  studv 
were  located  in  the  Ashley  River  and  Beresford  Creek  and  near 
Fl .  ioimscn  and  Hog  Island.  A  summary  of  the  species  captured 
in  the  Charleston  Harbor  area  and  Morris  Island  area  during 
this  studv  are  presented  in  Tables  10  and  11,  respectively.  A 
total  of  70  species  of  fish  were  captured,  many  of  which  are 
valuable  in  the  makeup  of  commercial  and  sport  fisheries  in  the 
project  area.  As  shown  in  the  tables,  some  of  the  species 
captured  are  year-round  residents  and  are  found  in  all  zones  of 
the  harbor  while  others  are  migrant  forms  that  utilize  the  harbor 
as  a  nursery  area  and  then  move  into  offshore  waters.  The  great 
diversity  of  species  found  during  ttiis  study  tends  to  document 
the  fact  that  the  Charleston  Harbor  area  is  a  valuable  asset  to 
the  area's  marine  resources. 

2.13.3.2.3.  The  harbor  and  adjacent  inshore  and  offshore 
w.  it',  r  s  at  ; .  r  t  an  intense  -.port  fisher'  .  Principal  species 
caught  t:i  i  nshor>-  waters  !>v  surf,  pit  r ,  and  small  boat  fishermen 
itu  1 1 1 v i t  ui  .ire  no!  1  ir.ited  to  red  ana  hlrtc.k  drum,  sheepshead, 
northern  I  inn  ish,  m rived  bass,  blue: ish,  spotted  seatrout, 
spot  ,  .  r.tii,  r,  c  ;M.i,  :  loiruier,  Florida  nontnano,  toad  fish,  black 
sea  ie-s,  gaf  f  topsu :  !  catfish,  sea  cattish,  lady f ish,  and  Spanish 


2.13.3.2.4  In  addition  to  the  aforementioned  inshore 

fishing,  there  are  many  charter  boats,  head  boats  and  large  pri¬ 
vate  boats  which  fish  the  offshore  waters  for  king  and  Spanish 
mackerel,  bluefish,  dolphin,  white  and  blue  marlin,  sailfish, 
wahoo,  cobia,  crevalle  jack,  barracuda,  little  tunny,  skipjack 
tuna,  amberjack,  black  sea  bass,  groupers,  red  and  vermillion 
snapper,  red  porgv  and  triggerfish. 

2.13.3.3.  Ashley  River.  The  Ashley  River  contains  the 
common  freshwater  and  marine  forms  found  in  other  coastal  streams 
of  this  area,  although  studies  reported  on  in  1964  (Reference  24) 
indicate  that  biological  productivity  in  the  river  appears  to  be 
lower  than  that  of  other  coastal  streams.  This  condition  was  attri¬ 
buted  to  domestic  and  industrial  pollution,  which  occasionally  became 
severe  enough  to  cause  fish  kills.  However,  significant  improvement 
in  water  quality  of  the  Ashley  River  has  occurred  since  this  report 
was  written  as  a  result  of  improved  waste  treatment  practices. 
Although  biological  studies  of  the  scope  of  those  conducted  in 

1964  have  not  been  conducted  recently,  local  reports  indicate  that 
fish  kills  no  longer  occur  and  fisherman  use  and  success  have  been 
increasing  as  a  result  of  improved  water  quality.  The  Ashley  River 
also  serves  as  a  nursery  for  blue  crabs,  brown  and  white  shrimp, 
and  various  marine  finfish. 

2.13.3.4.  Wando  River.  The  Wando  River  generally  contains 
the  same  fresh  and  saltwater  fishes  found  in  other  coastal  streams. 
Most  sport  fishing  is  by  small  boat  for  spotted  seatrout,  red  drum, 
flounder,  striped  bass,  and  spot.  Sports  fishermen  also  take  blue 
crabs  and  castnetters  take  a  few  shrimp. 

2.13.3.4.1.  The  river  is  classified  in  the  SB  category  which 

permits  bathing,  fishing,  crabbing  and  other  uses  but  prohibits  the 
taking  of  ovsters  and  clams  except  for  transplanting  to  other  waters 
from  which  they  can  ultimately  be  gathered.  Recent  information 
indicates  that  sub-tidal  seed  oysters  occupy  about  390  acres  in  the 


Scattered  concentrations  of  intertidal  oysters  also  occur  in 
the  river.  Commercial  fishing  is  limited  to  a  small  blue  crab 
f isherv . 

2.13.3.4.2.  The  Wando  River  also  serves  as  an  important 

nursery  for  many  marine  forms  which  later  contribute  to  area 
sport  and  commercial  fisheries. 

2.13.4.  Commercial  fisheries.  Annual  fishery  landing 
statistics  compiled  by  the  National  Marine  Fisheries  Service  in 
cooperation  with  the  South  Carolina  Wildlife  and  Marine  Resources 
Department  show  that  commercial  fishing  in  the  Charleston  area  is 
a  multi-million  dollar  industry.  Principal  species  landed  include 
shrimp,  oysters,  blue  crabs,  clams,  alewives,  American  eels, 
flounder,  whiting,  black  sea  bass,  and  spot.  Other  species  marketed 
include  bluefish,  croaker,  black  drum,  red  drum,  groupers,  grunts, 
king  mackerel,  menhaden,  mullet,  pompano,  porgv,  gray  seatrout, 
spotted  seatrout,  shad,  sharks,  sheepshead,  red  snapper,  Vermillion 
snapper,  Spanish  mackerel,  sturgeon,  and  squid.  Landing  data  for 
the  period  1964  to  1973,  which  may  include  species  captured  in  areas 
other  than  Charleston,  are  presented  in  Table  12. 

2.13.4.1.  Upstream  of  the  harbor  in  the  tailrace  canal  and 

in  Lake  Moultrie,  there  is  a  commercial  fishery  for  herring.  During 
the  spring  of  1973,  a  total  of  363,600  pounds  or  805,000  herring 
were  harvested  from  the  Cooper  River  between  March  5  and  April  18. 
This  represents  a  decline  in  both  fishing  pressure  and  harvest  when 
compared  to  1972.  The  herring  catch  on  Lake  Moultrie  totaled 
63,340  pounds  in  1973  (Reference  25). 

2.13.5.  Invertebrates.  Macroinvertebrates  commonly 
associated  with  the  saltmarsh  environment  in  the  project  area  include 
a  variety  of  crustaceans,  nollusks,  and  polychaetous  annelids.  Ben¬ 
thic  fauna  in  the  offshore  disposal  area  was  found  by  the  South 
Carolina  Wildlife  and  Marine  Resources  Department  to  he  impoverished 
with  little  diversity  and  vcrv  small  numbers  of  individuals  as 
compared  to  inshore  areas. 
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2.13.5.1.  Crustaceans  found  in  the  area  include  two 
species  which  are  commonly  observed  during  periods  of  low  tide, 
the  mud  fiddler  crab  and  sand  fiddler  crab.  The  mud  fiddler 
crab  lives  primarily  on  the  clayey  or  muddy  intertidal  flats 
among  the  roots  of  cord  grass  while  the  sand  fiddler  crab  gener¬ 
ally  inhabits  the  sandier  substrates  in  areas  near  the  high  tide 
line.  Other  small  crabs  which  are  common  in  the  marsh  are  the 
mud  crab,  flat  mud  crab,  and  wharf  crab.  The  mud  _rab  is  found 
in  areas  containing  heavy  oyster  growth  or  shell  accumulation; 
the  flat  mud  crab  occurs  on  the  muddier  substrates  in  the  lower 
portions  of  the  marsh;  and  the  wharf  crab  is  found  near  the  high 
tide  line  where  it  actively  crawls  about  on  wharves  and 

stone  jetties  or  rests  in  shallow  burrows  along  the  shores.  Other 
crustaceans  commonly  found  in  and  around  the  marsh  at  various 
times  of  the  year  are  blue  crabs,  hermit  crabs,  brown  and  white 
shrimp,  mantis  shrimp,  grass  shrimp,  isopods,  amphipods,  and 
barnacles . 

2.13.5.2.  The  American  oyster  is  the  most  common  pele- 
cvood  nollusk  found  in  the  area's  marshes  and  generallv  occurs 

in  clumps  or  large  beds  in  the  small  tidal  creeks.  The  collecting 
of  oysters  for  human  consumption  is  prohibited  in  the  harbor  area 
because  of  bacterial  levels  which  exceed  state  standards.  These 
beds  do,  however,  provide  seed  oysters  and  habitat  for  many  species 
of  fishes  and  invertebrates.  The  Atlantic  ribbed  mussel  and  the 
hard  shell  clam  are  also  found  in  the  area.  The  ribbed  mussel  is 
generally  found  in  sandy  mud  or  attached  to  oyster  shells  while 
the  hard  shell  clam  is  found  on  sandy  or  muddy  bottoms,  between 
the  tides  and  in  shallow  water. 

2.13.5.3.  Gastropod  mollusks  commonly  observed  in  marshes 
around  the  harbor  include  the  common  marsh  periwinkle,  eastern  mud 
snail,  and  the  salt  marsh  snail.  The  periwinkle  is  generally  found 
on  oordgrass  in  the  higher  regions  of  the  marsh  near  sandy  substrates 
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while  the  mud  snail  occurs  in  low  areas  where  the  substrate  is 
always  wet  and  muddy.  The  salt  marsh  snail  is  usually  found 
near  the  high  tide  line  under  windrowed  plant  debris. 

2.13.5.4.  Polychaete  worms  also  inhabit  the  salt  marsh, 
sometimes  in  large  numbers,  and  are  found  on  a  wide  variety  of 
substrates. 

2.13.5.5.  Although  much  of  the  salt  marsh  in  the  project 
area  provides  suitable  habitat  for  the  numerous  invertebrates 
mentioned  above,  suitable  habitat  is  somewhat  limited  in  the 
deeper  portions  of  the  estuary.  Samples  collected  during 
September,  1965,  by  the  former  FWPCA  for  the  Charleston  Harbor 
pollution  study  revealed  that  adverse  conditions  for  benthic 
organisms  existed  in  many  of  the  deeper  reaches  of  the  harbor. 

As  a  result,  population  numbers  were  generally  found  to  be  low 
with  polychaete  worms  being  the  most  common  group  of  animals 
collected.  The  lower  reaches  of  the  Ashley  and  Cooper  livers 
were  found  to  be  highly  polluted  and  lacked  bottom  associated 
organisms  at  mid-channel  stations.  Moderately  polluted  areas 
were  found  in  the  main  harbor  from  the  mouths  of  the  Ashley, 
Cooper  and  Wando  Rivers  to  near  Ft.  Sumter.  The  only  benthic 
organisms  collected  in  these  reaches  were  polychaete  worms. 
Seaward  of  Ft.  Sumter,  benthic  environments  were  not  found  to 
he  polluted  to  any  great  extent.  Animals  collected  in  this 
reach  included  polychaete  worms,  shrimp,  and  crabs. 

3.13. 5.  h.  Economically,  the  most  important  invertebrates 

i  mind  in  the  estuary  are  the  brown  and  white  shrimp  and  blue 
crabs.  As  shown  in  Table  12,  the  1973  commercial  shrimp  landings 
in  the  Charleston  area  amounted  to  over  4  million  pounds  valued 

it  a.l  nos  t  4.5  million  dollars.  blue  crab  landings  for  this  same 
period  amounted  to  over  2  million  pounds  valued  at  over  400,000 
do l 1 ars. 
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2.13.5.7.  Aside  from  direct  economic  values,  all  inverte¬ 

brates  in  the  estuary  are  available  as  food  for  other  marine  inverte¬ 
brates  and  fishes  at  some  stage  in  their  life  cycle.  For  example,  two 
studies  conducted  in  Florida  showed  that  invertebrates  constituted 
the  principal  source  of  food  for  more  than  94  percent  of  the  fishes 
harvested  in  Florida's  valuable  sport  and  commercial  fisheries 
(References  34  and  35).  A  similar  condition  probably  exists  in  the 
Charleston  Harbor  area. 

2.13.6.  Zooplankton. 

2.13.6.1.  Available  information  on  species  composition  and 
abundance  of  plankton  populations  in  the  Charleston  Harbor  area  is 
rather  limited.  One  of  the  first  studies  of  the  abundance  of  these 
organisms  in  the  harbor  area  was  completed  by  Bears  Bluff  Laboratories, 
Inc.,  in  1964  under  a  contract  with  the  U.  S.  Fish  and  Wildlife 
Service  (Reference  24). 

2.13.6.2.  The  Bears  Bluff  report  gives  the  following  account 
of  plankton  populations  in  the  Ashley,  Cooper,  Wando  and  Santee  Rivers: 

"Information  from  Plankton  studies  indicates  that  all  of  the  river 
systems  studied  are  areas  of  abundance  for  many  zooplankton  forms, 
including  larvae  and  postlarvae  of  commercial  species  of  fish  and 
shell  fish.  The  Santee  River  system  was  found  to  have  the  greatest 
recruitment  of  fish  larvae  and  postlarvae,  chiefly  spot,  croaker, 
and  menhaden,  over  the  study  neriod.  Blue  crab  larvae  were  most 
plentiful  in  the  Wando  River.  Penaeid  shrimp  postlarvae  were  not 
plentiful  in  any  of  the  rivers  surveyed  during  1963-1964,  and  this 
was  reflected  in  the  very  low  commercial  shrimp  catch  over  this 
period.  Although  the  Ashley  River  was  not  found  to  be  a  region  of 
comparatively  great  abundance  for  the  larval  and  postlarval  forms 
of  commercial  species,  this  river  nonetheless  ranked  high  in  the 

abundance  of  copepods,  mvsid  shrimp,  etc.,  indicating  that  it  is  an 
area  of  high  zooolankton  productivity.  On  the  basis  of  total  zoo¬ 
plankton  product  ivitv  it  appears  that  of  the  four  river  svstems 
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was  taken  in  the  summer  (502,523/acre)  and  spring  (189,131/acre). 

The  average  in  the  fall  sample  was  122,164/acre.  The  average 
standing  crop  for  the  three  surveys  combined  was  271,273  organisms/ 
acre . 

2.13.6.5.  Of  the  45  fish  species  collected  during  the  three 
survey  periods,  10  species  accounted  for  95  percent  of  the  total 
catch  and  three  of  these  species  accounted  for  75  percent  of  that 
total.  Listed  in  decreasing  order  of  abundance,  the  10  most  abun¬ 
dant  species  were  Atlantic  croaker,  Atlantic  menhaden,  mummichog, 
bay  anchovy;  spot,  freshwater  goby ,  striped  mullet,  silver  perch, 
tidewater  silversides,  and  southern  flounder. 

2.13.6.6.  Invertebrates  collected  included  grass  shrimp, 
whit'  shrimp,  and  blue  crabs.  Numerically,  the  invertebrates  were 
most  abundant  accounting  for  89  percent  of  the  total  collections, 
brass  shrimp  made  up  95  percent  of  the  invertebrate  catch. 

2.13.6.7.  Mean  biomass  was  also  dominated  by  invertebrates 
as  thev  made  up  63  percent  of  the  249  pound/acre  average.  Grass 
shrimp  accounted  for  131  pounds/acre  and  blue  crabs  19  pounds/acre. 
The  dominant  fish  species  was  the  American  eel  at  16  pounds/acre, 
followed  by  striped  mullet  (13.1  pounds/acre),  croaker  (12.9  pounds/ 
acre'  and  menhaden  (12.6  pounds/acre). 

2.13.6.8.  The  authors  of  this  study  concluded  that  "the 
studies  strongly  emphasized  the  importance  of  tidal  streams  as 
nurserv  areas  as  63  percent  of  all  organisms  collected  were  marine 
etirviialine  species,  and  many  of  the  predominant  forms  were  repre¬ 
sented  almost  entirelv  bv  larval,  post-larval,  and  juvenile  stages." 
They  also  st a  tot!  that:  "inquest Ionablv,  the  Cooper  River  upstream 
of  Charleston,  S.  C.  is  a  dvnanic.  system  supporting  diverse  popula¬ 
tions  of  iresiiwator,  marine,  and  anadromnus  fishes  and  invertebrates. 
.Ml  1 <  f  (la.se  spec  i  es  are  either  esteemed  as  vane  fishes,  commercially 
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buildup  ot  deposited  dredged  materials.  The  benthic  fauna  (see 
Table  19)  were  found  to  be  impoverished  with  relatively  little 
diversity  and  very  small  numbers  of  individuals,  as  compared  to 
inshore  typically  estuarine  areas.  However,  the  S.C.W.M.R.D.  felt 
that  this  was  a  normal  community  for  this  type  of  bottom  and  con¬ 
cluded  that  the  direct  effect  of  dumping  on  the  benthic  fauna 
appeared  to  be  limited.  Most  mollusks  probably  could  manipulate 
to  the  surface  after  shallow  burial. 

2.13.7.4  The  open  shelf  habitat  from  the  60-toot  (10  fathom) 
curve  to  108  feet  (18  fathoms)  is  characterized  by  a  rough  bottom 
with  coral,  limestone  and  vast  invertebrate  communities.  Beyond 
108  feet  (18  fathoms),  broken  or  live  bottom  areas  are  generally 
more  scattered  and  out  to  150-180  feet  (25-30  fathoms),  the  shelf 
contour  is  relatively  smooth  and  has  a  very  gradual  slope.  The 
shelf  edge  habitat  off  Charleston  is  characterized  by  a  wide  variety 
of  bottom  types.  The  dominant  feature  of  this  area  is  the  remains 

ot  an  ancient  reel  which  runs  approximately  parallel  to  the  coast¬ 
line  at  depths  of  150-210  teet  (25-35  fathoms).  This  is  a  rich 
area  for  fishing  with  tremendous  growths  of  invertebrates,  sponges 
and  corals  and  will  be  avoided  during  disposal  of  dredged  material. 

2.11.7.5  Ceneraily,  the  bottom  area  to  the  east  and  southeast  of 
the  dumping  site  out  to  tne  continental  shelf  has  live  bottom  areas 
interspersed  at  various  localities.  These  are  characterized  by 
outcrops  of  rock  witn  attactiments  of  sessile  organisms,  sponges,  etc 
and  .ire  populated  by  a  variety  ot  fish  species.  No  dredged  material 
will  be  placed  in  these  areas. 

2.13.8  Description  of  existing  diked  disposal  areas. 

2.13.8.1  Daniel  Island.  The  Daniel  Island  disposal  area 

is  located  at  the  junction  of  the  Cooper  and  Wando  Rivers  and  is 
currently  under  easement  to  the  South  Carolina  State  Ports  Authority 
until  1980  or  until  such  time  that  it  is  filled  to  an  elevation  of 
18  feet  above  mlw.  A  total  of  686  acres  of  the  789  acres  under 
easement  have  been  diked.  Previous  studies  indicate  that  once  the 
material  is  in  the  disposal  area  it  will  consolidate  to  about  50 
percent  of  its  shoal  volume.  Applying  this  factor  to  the  current 
rate  of  filling,  it  is  calculated  that  Daniel  Island  is  being  filled 


it  i  t  it'  anoul  I  .  ti  i  ivt  per  year.  At  this  rate,  18.0  feet  mlw 
wilt  ho  ri_-.u-li.-i!  .itt--r  n.i  int  i-n.ina-  dredging  Ln  1.977.  It  has  been 
recommended  tint  the  easement  be  amended  to  permit  filling  to  22 
i  eet  mlw  thus  extending,  the  life  of  this  area  through  1980  and 

•  i  h !  v  h.-vomi  I  980.  One  to  the  additional  drying  time  that  would 
In-  l'e.jii  i  red  bi-ior.-  ilikes  eould  be  raised,  the  District  Engineer  has 
iskid  t  h -  pr.ject  sponsor  (the  State  of  South  Carolina)  to  initiate 
steps  to  renew  the  Daniel  Island  easement,  extending  the  time  and 
deleting  tin  .- .-si  r  i-.-L  ions  on  height  of  fill,  and  begin  negotiations 
lor  an  additional  disposal  area  suitable  for  Lower  Charleston  Harbor 
nia  i  nt  i-nanee  re<ju  i  remen  t  s . 


2.1  J.H.I.l  Tile  area  currently  being  utilized  for  deposition 

ot  dredged  materials  is  located  on  the  southern  end  of  the  island. 
Due  t<»  tin-  i  re-jiii-n.  v  of  dredging,  the  interior  of  the  disposal  area 


is  most  I  v  re-  e-u  I deposited  sediment  and  there  is  little  vegetation. 
W  i  ia  '  i '  •  u  -•  in  tic-  disposal  area  is  limited  to  feeding  herons, 
egret  ,  p  I  -  r.  ,  ttid  pipers,  dunlin,  wi  l  lets,  black-necked  stilts, 

■ii !  .  -  t  w  : ,  v.ii  ions  other  bird  species,  and  small  mammals. 

.  '  Morris  Island.  The  Morris  Island  disposal  area 

1  -.  tli-.i  it  tin-  Mouth  ot  the  harbor  west  of  the  entrance  channel. 

A  ti.i.  -  '  /'fit.  i  acres  are  under  easement  to  the  South  Carolina 
-dote  I’.oi  ;  Authority  for  a  period  of  25  years  from  21  December 
i'ow.  Pile  liked  ar-a  currently  being  used  for  disposal  covers 

■"  a  •  es.  Tin-  iverage  elevation  is  currently  7.0  feet  mlw. 

As  l  :  i  i\ i mt  im  I  i 1  1 ed  elevation  of  23.0  feet  and  a  compaction 

rat  i  .'ii,  l  lie  Morris  Island  disposal  area  will  hold  about 

i  . ,  ioo  - 1 1  >  i .  v.ir.is  oi  compacted  material  or  28,160,000  cubic 

i  )■-:■■■  a-  in  ot.,  rial  -  rial. 

'.1  • .  i  V-  -et.it  ion  iii  the  disposal  area  is  sparse  and 

i  1  ;  i  i  ‘  •  i :  i  i  n.  1 1  i ,  n  i  .  ■;  i  m  i  1  i  r  to  that  described  lor  Daniel  Island. 

i :  -  Mi.  northeast  end  ol  the  island  is  composed  of 
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I  >  in  1 1  hi  I  s  I  and .  Drum  Island  is  located  jusL  smith 

nt  Daniel  i  -l.iiul  and  is  hounded  by  Town  Creek  oil  Liie  west  and  Lhe 
Cooper  Hi  via'  on  the  east  (Figure  2)  .  The  Coopei  River  bri Jges  pass 
over  the  sent  a  port  ion  -n  t  he  islanu.  I'ho  original  S00  aere 

easement  was  l  o:  i  i  ve  ye  us  tier,  i  mi  i  ng  l  l-.’eeembi  i  1  .  The  easement 

expired  in  I  y  7  J  ,  however  ,  L  i  iv  S.mi  ii  Carolina  State  i’oi  I  AuU.or  ity 
its  retiecot  iating  with  L  in  uwite:  and  an  t  i  i  i  pa  t  is  that  the  area  will 
tie  available  lot  disposal  in  tin-  in-ai  iuturo.  Most  nl  the  outer 
pet  i  nil  a  e  t  u!  the  i  .land  has  boon  diked  t  arming  a  disposal  area  oi 
ipprox  i.ii  at.i  I  .  ilk)  acres  which  is  he  i  up  utilized  tor  deposition  uJ: 

:  pot  Lion  o •  tin-  shoal  mater ials  removed  I rom  lower  Charleston 
iiaihor  during  Coder  ii,  state,  and  local  maintenance  dredging. 

’.kg.  tat  ion  in  the  disposal  area  is  sparse  and  wildlife  utiliza¬ 
tion  i similar  to  that  in  the  Daniel  Island  disposal  area.  A 
■  i a  jot  iioron  roo!  orv  is  located  outside  oi  the  diked  area  on  the 
lor t 1  SuL  oi  the  island.  This  fifteen  aere  area  is  densely  vege- 
!  at  a  ijitii  so.i-tnvrt  le,  salt  cedar,  mulberry,  wax  myrtle,  cabbage 
a.:  ioot  to.  Span  i  sh  bayonet  ,  cord  grass  and  .hi  nous.  This  rookery  is 
i  -oij  i  ■ ;  i  ..a  r  i  |  v  icy  Airn-r  iom  egg  et  ,  snowy  egret ,  Louisiana  heron, 

's.iti--  i> ;  ao  uii.si,  I  i  n  •  --.  r owned  night  heron ,  glossy  ibis,  white 
ibi  .,  >  1 1  l.  I ,  eg,  ret  ,  and  ve  !  1  ow-e  r<>wned  night  heron. 

.S  |  c.,..  4  Clout.  i  (h  -  ois.  I  in-  i.louter  Creuc  dispos.il  area 

l  .  I..t  it  o.l  ••:'!  ;  ,it  ,a,l  -,i  ,i-  -,!  t  in-  cooper  Rivet  between  Mile-11 

";>•  1  .  "  :,r:  i1  ■  !  :  dur  in:’  (  .a  p  •  .  I  Kngineers  maintenance 
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2. 13. 8. 4.1  In  addition  to  the  area  used  by  the  Corps  of 
Engineers,  the  L' .  S.  Navy  uses  a  703  acre  area  on  the  southern 
portion  of  the  island  to  dispose  of  materials  removed  during  their 
maintenance  dredging  ot  docks  and  slips.  Current  elevations  in 
this  area  are  about  15  feet  mlw.  Using  the  same  assumptions  as 
above,  this  area  has  a  capacity  of  8,998,400  cubic  yards  of  com¬ 
puted  material  or  17,996,800  cubic  yards  of  shoal  or  in  situ 
mater  ini. 

2.13.8.4.2  The  perimeter  of  the  disposal  area  is  classed 
as  Priority  TV  wetlands.  Plant  species  found  around  the  perimeter 
include  smooth  cord  grass,  big  cord  grass,  black  needle  rush, 
cattails,  sedges,  bulrushes,  silverline,  tamarisk,  hackberry, 

Chinese  tallow  tree,  wax  myrtle,  rattlebox,  Russian  thistle,  dog 
fennel,  giant  ragweed,  goldenrod,  loblolly  pine  and  various  clovers, 
inside  lii'.1  dike,  vegetative  (over  varies  from  none  to  dense.  The 
southern  half  ot  the  area  is  covered  with  recently  deposited  dredged 
materials  and  is  sparsely  vegetated.  The  northern  portion  is  vege¬ 
tated  with  grasses.  Aster  spp.,  Sol idago  spp.,  Russian  thistle, 
baccharis,  tamarisk,  smooth  cord  grass,  June  us  spp.,  and  cattail. 
Wildlife  utilization  of  the  disposal  area  is  Limited  due  to  the 
general  .absence  of  suitable  habitat.  Wildlife  species  most  likely 
to  occur  in  tiie  area  are  marsh  hawk,  clapper  rail,  killdeer,  herons 
and  egrets,  sandpipers,  plovers,  various  dickeys,  marsh  rabbit, 
raccoon  and  rodents. 

2.1  1.8.3  Yellow  House  Creek.  The  Yellow  House  Creek 

disposal  usd  is  located  on  the  east  side  of  the  Cooper  River  at 
about  Hi  ! e - 1 9 .  The  South  Carolina  State  Ports  Authority  has  a  total 
ni  971  lores  under  perpetual  easement  from  10  September  1958.  A 
tote ;  •  ha;  acres  has  been  diked  and  the  area  has  been  filled  to 
ih. nit  s.O  loot  mlw.  With  a  maximum  filled  elevation  of  23  feet  and  a 
.....  t  :  i r i  rat  io  ot  2:1,  this  disposal  area  lias  a  capacity  of  about 
I  ouliio  yards  ot  compacted  material  or  28,656,000  cubic  yards 
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Bureau  of  Economic  Analysis  (BEA)  Economic  Areas  Nos.  28,  29,  30, 
and  31.  These  economic  areas  have  been  delineated  by  the  BEA  and 
the  Economic  Research  Service  (ERS),  Department  of  Agriculture, 
who  have  made  national  and  area  economic  projections  to  2020  for 
the  Water  Resources  Council.  The  projections  dated  September 
1972  have  been  adopted  as  the  current  appraisal  of  the  long-range 
national  trends  for  planning  purposes.  These  projects  are  de¬ 
signated  as  "OBKRS  Pro je>  t ions" .  Thirty-five  of  the  forty-six  South 
Carolina  counties  are  included  in  BEA  Economic  Areas  28,  29,  30,  and 
3 1 ,  which  are  considered  as  representative  of  the  general  cargo 
tributary  area  of  the  Port  of  Charleston.  Various  combinations  ot 
these  areas  would  be  representative  of  the  various  petroleum  products 
tribal, it"'  area.  1'he  discussions  presented  in  the  following  para¬ 
graph;  are  kevod  to  BEA  Areas  28,  29,  30  and  31. 

2  .  I  .  i’cpul  at  ion.  liu-  19/0  population  of  the  State 

Scut  it  Virol  ina  was  2,  590,  Vi  ii ,  an  increase  of  8.7  percent  over 
it  ,  1  population  and  a  decrease  from  the  12.5  percent  increase 
re  ,  i  .  t  •  red  miring  t  he  1  '*3(1-  1  OnO  decade.  BEA  Economic  Areas  28,  29  , 
ii,  uul  51,  v.  i  t  h  1 9  70  nopal  it  ions  of  805,960,  610,800,  900,739,  and 
•9  50, 7b l  ,  respect  i vo  1  v ,  feci  -to rod  changes  over  tneir  I960  populations 
of  to.i,  10.7,  -L.5,  and  in. 9  percent,  respectively.  Almost  all  of 
the  po;'u  1  it  ion  increase  in  the  immediate  project  area  can  be  attri¬ 
buted  t>  i  be  growth  of  tiie  North  Charleston  -  Hanahan,  St.  Andrews, 
i  ime  •;  IsL  inn,  and  Mt .  Pleasant  areas.  About  47.6  percent  of  the 
t  ite’s  1 970  population  resided  in  urban  areas  as  compared  with  only 
*1.2  pn  r  ■  •  ■  at  o t  t  a e  1 ' too  popu 1  a  t i on . 

3.14.2.  5  1  in  ome.  I  lie  total  personal  income  of  residents  living  in 

t:ie  St  ite  of  Soul  ii  t'lr’lina  amounted  to  about  $7,550  million  in  1970 
and  ivo  raged  ,'2,°08  per  lpita,  or  about  74  percent  of  the  national 
iv,  •  r  i  a  - .  inis  represents  increase  ot  about  60  percent  in  real  per 

i p i t  t  income  over  1 "Ml  as  compared  with  about  55  percent  for  the 
•  It  i  I.  a  1 :  a  e  I  e .  m,  pa  capita  i  neome  of  til.  A  areas  28,  2",  3u  , 

cad  11  i'.ftie  r  i  i  i  \  , '  *  r  - 1  i  i  •  i  ,  t  i  i  1 1  o  I  the  stile  is  a  whole. 


9.14.2.4.  Kmp 1 ovment  .  flic  average  annua  I  einp  !  ovnent  in  the' 

state  in  19/0  tctaled  1,036,800  with  8.0  percent  of  the  labor  torce 
uneiup  1  oved .  Ahon L  340 , 000  persons  or  about  A3. 8  percent  were  employed 
in  maim  1 ac t u r i ng  activities,  66,2o0  or  about  6.4  percent  were  emp  loved 
in  aur i cu 1 t ure ,  148,800  or  about  14.3  percent  were  employed  in 

government ,  142,400  or  13.7  percent  were  employed  in  wholesale  and 
retail  trade,  and  tile  remainder  were  either  self-emploved  or  in  con¬ 
tract  const  rue  t  ion  ,  t  rails  po  rt  at  i  on ,  common  i  cat  i  on  ,  utilities,  finance, 
insurance,  real  estate,  unpaid  l ami  1 v  workers,  or  domestics. 

7  .  I  \  .  2  .  > .  Industrial  development.  i  he  types  or  industry 

A'itnin  the  state  ol  South  Carolina  are  many  and  varied.  Industry 
has  expanded  areal  iv  in  recent  years.  Manufacturing  accounted  tor 
lbout  33  percent  of  the  employment  in  the  state  in  1970  and  construction 
accounted  lor  about  five  percent.  The  major  industries  are  textiles, 
•.ten  i  c  a  1  s  and  allied  products,  non-electrical  machinery,  food  and 
tindred  products,  electrical  equipment  and  supplies,  stone,  clay, 

1 1 ass ,  and  paper  and  allied  products.  As  an  indication  of  the  indus¬ 
trial  development  in  the  static,  the  "value  added  by  manufacture"  has 
increased  in.  a  factor  of  2.4  in  constant  dollars  during  the  period 
1 4  3  i  to  ]  >63.  I'll  i  ;  trend  is  expected  to  continue. 

.  14.3.6.  Agriculture.  Agriculture  plays  an  important 

ole  in  tile  economy  of  tlie  state.  1  lie  value  of  crop  production  in 
Iona  was  i'V,  r  >2o0  million.  However,  the  number  oi  farms  has  decreased 
i  :  .  vn  So, ill)!)  in  I960  to  >2 ,00!)  in  1970  and  the  land  in  I  arms  lias  de- 
ri'  i  iei  !  rot",  10,000,000  icres  in  I960  to  8,  3o0,o00  acres  in  1970. 

1 1  partial!'.'  onset  this  decrease  in  the  number  ot  I  n  mis  and  total 
icre.igc  in  farm  lands,  Li  .  average  size  farm  has  increased  t  rom  116 
nr.  ,  i  ■  i  1 960  to  In!  in  1970. 
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Pelal ionship  of  the  Proposed  Action  to  Land  t'se  Plans. 


The  Berkel ey-Char leston-Dorchester  Regional  Planning  Council  prepared 
a  preliminary-  development,  plan  for  the  Lhree-countv  area  to  set  forth 
major  policies  relating  to  desirable  future  development.  Tn  its 
present  form,  it  is  too  non-specific  to  permit  a  determination  of  its 
rent ionship  to  the  Charleston  Harbor  Navigation  Project.  There  are 
no  other  land-use  plans  covering  any  area  that  would  he  affected  tv 


4.0 


Probable  Impact  of  the  Proposed  Action  on 


The 

The  law  i  runmeti  t . 


4.01.  T'i’,1  r.il  eoiia  i  dera  i  ions.  Prior  to  the*  completion 

of  the  Sant et— hooper  project  in  I'Md,  Charleston  Harbor  was  con¬ 
sidered.  one  of  the  finest  natural  harbors  on  Lin  Atlantic  Coast 
with  depths  in  many  areas  exceeding  70  feet.  After  completion 
of  the  diver  ion  pi o  ject ,  tin*  rate  of  shoaling  rapidlv  increased 
and  silt  began  to  accumulate  in  all  parts  of  the  harbor.  As  a 
result,  annual  maintenance  dredging  requirements  increased  from 
less  than  '>00,000  cubic  varus  up  to  approximately  10,000,000 
cubic  yards.  because  of  this  shoaling  problem,  the  Charleston 
Harbor  estuary  has  been  subjected  for  many  years  to  water  quality 
changes  and  associated  dredging  effects  similar  to  those  expected 
to  result  f ron  the  proposed  project. 

4.01.1.  Tiie  major  effects  of  this  dredging  relate  to 

effects  on  water  qual itv  and  on  the  ecosystems  within  the  harbor 
and  disposal  areas.  Water  quality  is  affected  mainly  by  localized 
short-term  increases  in  turbidity  and  sedimentation  of  adjacent 
water  areas  because  of  the  bottom  disturbance  by  the  dredge  cutter- 
head  and  tlu-  suspended  and  dissolved  material  in  the  effluent  from 
the  disposal  areas.  The  effects  on  disposal  areas  include  the 
smothering  of  plant  >nd  animal  e.ommun  i  t  iet-  aid  the  prevention  of  any 
subst  ini  in  I  reg rowt h  or  colonization  as  lone  as  the  area  continues 
to  Is  us  ■<!  as  a  disposal  area. 

4 . "d .  Water  Dual  itv.  An  ev  1 1  uat  ion  of  available  data 

presented  in  Vet  ion  2  of  !  is  K 1 S  indicates  that  the  deepening 
■  o'  bill-  ton  llirbor,  as  propose,: ,  :  1  I  not  create  anv  long-term 

or  1  irgi  s-  lie  adverse  impacts  or  detrimental  effects  on  the  wD  , 
c  :.i  1  i  i  "  ei  1  ii a r  1  e.s t  on  Harbor  estuarine  svsten. 

s.o.’.l.  It  i  ■  i  iiar.ii'l  ,r  isi  i  c  of  any  hvdraul  io  dredging 

;  r  l  >  j  e  ,  t  t  i .  [  : 


iter  turbid  it-  in  I  he  vicinity  of  the  dredge  will 


increase  as  a  result  of  the  mechanical  action  of  the  dredge  cutter- 
head.  Observations  of  maintenance  dredging  in  the  harbor  indicate 
there  will  he  a  temporary  increase  in  turbidity  in  the  area  of  dredg¬ 
ing  and,  although  visible  at  the  surface  only  in  the  immediate  vicinity 
of  the  cutterhead.  the  subsurface  plume  may  extend  several  hundred  leet 
either  upstream  or  downstream  as  determined  by  tidal  currents.  Some  in 
crease  in  turbidities  can  also  he  expected  adjacent  to  the  upland  dir.po 
area  on  Daniel  Island  and  Morris.  Island,  although  construction  of 
d ikes  and  weirs  should  greatly  reduce  the  sediment  content  of  the  ef¬ 
fluent.  The  water  turbidity  in  the  offshore  disposal  area  will  also 
i  no  roam  .  The  temporary  and  localized  effects  on  resident  biota  of 
increased  water  turbidity  art-  not  considered  to  lie  of  a  magnitude  to 
affect  .1  ong-t  era  productivity. 

h.(Y.\.2.  in  addition  to  increasi  ng  turbidities,  the  distur¬ 

bance  of  hot  tor:  :u  >;  i;  :e:;t  s  by  the  dredge  may  resuspend  chemical  sr.h- 
td.  ■  re.  .  i  :  id  .  >i..  learning  1 1  .  ,  1  a  of  nutrients,  tonic  substances, 
and  li.O.D.  Such  effect?  would  be  most,  noticeable  in  the  immediate 
vicinity  of  the  dredge  and  would  not  ext  end  any  appreciable  distance 
beyond  the  source.  The  disturiiar.ee  of  these  sediments  will  not  have 
any  significant  affect  on  the  long-torn  product  ivit.v  of  the  harbor 
ecosystem  because  of  the  low  natural  productivity  of  these  fine  sedi¬ 
tion  t  s . 

4.03.  Biological  Impacts.  The  major  concern  associated  with 

dredging  in  Charleston  Harbor  relates  to  concern  over  the  effect 
of  the  removal  of  bottom  materials  and  their  subsequent  discharge 
into  open  water  or  upland  disposal  areas  on  the  existing  ecosystem 
or  man’s  use  thereof.  A  discussion  of  the  probable  project  effects 
on  existing,  flora  and  fauna  is  presented  in  the  following  paragraphs. 

4.03.1  Upland  disposal  areas.  The  Charleston  Harbor  estuary 

contains  thousands  of  acres  of  productive  salt  marshes,  none  of  which 
would  be  affected  by  the  proposed  project  since  dredged  materials  would 


be  disposed  of  on  upland  sites  or  in  approved  offshore  areas.  As 
discussed  previously,  the  project  sponsor  has  indicated  that  it  would 
be  desirable  from  his  position  to  locate  these  upland  disposal  areas  on 
and  northward  of  Daniel  Island.  There  are  two  types  of  upland  areas 
potentially  available  for  disposal  on  Daniel  Island,  woodlands  and 
agricultural  lands.  The  impacts  of  utilizing  each  of  these  types 
is  discussed  below. 

4.03.1.1  Woodlands.  Woodlands  now  appear  to  be  one  of  the  two 

most  likely  areas  to  be  selected  for  disposal  of  dredged  material 
from  the  harbor  deepening  project  and  maintenance  dredging  when  the 
currently  used  disposal  areas  are  used  to  capacity.  Woodlands  are 
one  of  the  largest  environmental  types  in  the  Charleston  Harbor  area, 
arid  the  rationale  for  preservation  of  individual  tracts  of  marsh 
does  not  apply  to  these  woodlands.  Woodlands  arc  also  less  expensive 
linn  urbanized  areas  and  would,  therefore,  be  more  suitable  from  the 
project  sponsor’s  viewpoint. 

4.03.1.1.1  Prior  to  the  use  of  any  wooded  tract  of  land,  the  owner 

■ . „ _ _  .j  .  , . 1.:  Ti.  any  even!: ,  dense  stands 

would  be  removed  to  permit  a  more  even  distribution  throughout  the 
disposal  area  of  the  hydraulically  dredged  material.  Any  trees  not 
removed  and  all  understory  plants  would  be  killed  when  their  roots 
become  covered  to  a  sufficient  depth.  Vegetation  regrowth  would 
probably  consist  of  poke  berry  and  other  herbs  and  shrubs  such  as 
silverl  inc:  and  wax  myrtle,  and  trees  of  most  of  the  same  species 
growing  prior  to  dredging. 

4.03.1.1.2  Practically  all  significant  animal  life  except  for 
some  small  birds  would  be  displaced  during  and  shortly  after  the 
use  of  a  wooded  disposal  area.  Raccoons,  opossum,  and  some  small 
rodents  might  continue  to  forage  without  interruption  in  the  dis¬ 
posal  area.  As  vegetative  regrowth  begins,  foraging  by  the  other 
species  that  were  displaced  during  the  preparation  and  clearing 
and  subsequent  use  of  the  area  will  increase.  Plant  and  animal  life 
will  fluctuate  from  a  low  during  and  shortly  after  deposition  of 


4.03.2.  birds.  Birds  will  not  he  adversely  affected 

to  any  extent  by  the  proposed  project.  Species  which  utilize 
the  proposed  upland  disposal  areas  will  probably  be  temporarily 
frightened  away  be  construction  noise  and  will  temporarily  stress 
populations  in  other  areas  as  thev  compete  for  available  food 
and  roost inn  space.  On  the  positive  side,  many  species  have  been 
observed  congregat im;  around  active  disposal  areas  to  feed  on 
organisms  in  the  dredged  material. 

4.03.2.  Mammals.  Although  manv  species  of  mammals 

occur  in  the  general  vicinity  of  the  proposed  project,  the  only 
one  which  is  common  in  the  harbor  proper  is  the  bottlenose  dolphin 
and  it  will  not  be  adverselv  affected  by  the  project.  Some  small 
mammals  mav  be  displaced  in  the  proposed  upland  disposal  area  on 
Daniel  Island.  Since  the  Morris  Island  disposal  area  is  currently 
being  used  it  is  doubtful  that  any  aamma  1  s.  would  be  displaced. 

4.03.4.  Reptiles.  Reptiles  in  the  project  area,  except 

for  tiie  diamondback  terrapin,  are  mainly  offshore  forms  which 
occasional  1 v  wander  into  lower  Charleston  Harbor  or  land  forms 
which  genera  i  1  v  are  not  associated  with  the  harbor  proper.  The 
d i amond bar  1  terrapin  is  found  in  t  lie  vie  ini  tv  of  coastal  marshes, 
tidal  flats,  or,  in  genera  1  ,  anv  sliel  to  red  unpolluted  body  of  salt 
or  brack  i  sh  water  where  it  for. ices  on  fish,  crustaceans,  mollusks, 
ui'l  insects.  Due  to  it  .  habitat  preferences.  Lb*  terrapin  will  not 
be  affected  bv  the  premised  Pl'ojict. 

i.Ui.  >.  Plankton.  In  1D7.’,  the  belle  U.  Baruch  Coastal 

Resear,  i:  Institute,  under  contract  to  t  he  Corns  of  Engineers, 
studied  the  effects  of  Charleston  Harbor  sludge  on  photosynthesis. 
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s in'.!  i  :i:  crop  .im!  ■■  ro<  in  of  ii.ilur.il  phvlonlankton  eonr.un  i  t  i  es  under 
1  i!)i  ■’•.ilorv  and  i  i  t  •  t  <  i  -unlit  ion-;  (Ik'l  i-rrmv  11).  The  stuclv  'as  div¬ 
ined  into  l i  ■  sc-i' t  ion;-' :  i  I  i  the  of  fuels  of  drodfied  material  on 
;-li  ■  .  i  - ;  i !  :  i ;  i :  l  .H;  ana  11)  !  in-  i  !  f  ■  •  <  is  oi  ■  I  redged  material  on  certain 

i  'w  v  r  t  !  ra  i  .  -  ;a  >op  1  m  1- 1  on  . 

i’li  v , 1  in.'  1 1  m  studies.  lie  Lii  1  aboratorv  and 
i  i'l-.;  .[  im  ii-s  i-.i-ri-  r.iikliifi  oi  iiir  the  phytoplankton  studies. 

■  > .  0  ! .  ) .  !  .  1  .  I .. i  i 'o  r. 1 1  o  r '■  s  t  ud  i  es . 

i . 1 1  i .  .  1  .  !  .  I  .  i’iie  1  irst  laboratory  cxnor  imetit  was  designed 

to  list  tin-  ii  i  re  -t  et’ei  t,  el'  s' is:’ end<.-d  sludge  on  prinarv  nroduc- 
'  i  v  i  i -,  .  .-'a  ud.  i  es  conduct  od  with  I'.iia  r  1  esLoti  Harbor  mud  showed  that 

a.;  ;  u:  i’ id  i:  i es  in -Teased,  urinary  product  ion  decreased  which  sug- 
.  ist-i  tii.it  ■  ro.iuc  t  ion  m  turbid  waters  is  limited  by  low  light  in- 
!  i s  it  i  .  ",  . 

1 1 1  .  The  second  set  of  experiments  was  designed  to 

determine  wiiel  her  t  o:-:  i  -  materials  could  leach  out  of  resuspended 
a  1  uii it**  and  in:  I  nonce  Mivtonl ankton  growth.  The  results  showed  that 
i  be  1  ud-.-e  e  itracl  tiiisiuced  the  growth  of  Charleston  Harbor  nhyto- 
•’iatikt  oi:. 

field  studies. 

'.o’..  .1.  ;..r  these  -;t  ltd  ies,  prinarv  production  was 

•  -  .  i  ,  1  . ;  mi..  it<-  in  Charleston  Harbor  during  actual  dredg- 
i !  -  -  -  i  1 1  -  ■  n  .  i'iu  •  I'-in-  slit  'uns  saris  I  ed  were  l  oca  i  ed :  ( 1  ) 

•wr:  a  .  i  :  -  .  -  ;  if)  -  mu  t  i  i  it:  f  loose  Creek;  a  nd  Cl)  at  the 

-  -  ’  .  f  .  v-  i- .  ft  site  I  (sal  iai  t  v  0  /on),  t  i ma r- 

I'-di-i  r.  t  mill  u:  st  rear.  1  ror:  t  be  dredge,  decreased 

■  :  it:  lowest  value  .’siH  wards  h-clov  and 

i .  -  i  :-  i  -  ■  '  i  i  .  - :  <  -i  t  re.  in .  :  ne  results  .it  site  ’  -  e  re  similar 

i  ■  ;  .  :  i!e  i ,  However ,  the  Ii  i  sliest  -fi'iluct  ion 
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d  red  s',  i  ng  operat  ion.  As  a  result,  tlie  proposed  dredging  is  not 
expected  to  have  anv  s  i.-iii  fiisant  long-tern  effect  on  plankton 

ponulat  i  on.-, . 

-r.Ul.b.  Invertebrates.  In  most  dredging  projects,  one 

of  the  most  si"n:rieant  short-tern  imacts  is  the  destruction  of 
benthic  invertebrates  in  the  oath  of  the  dredge  cutterhead.  This 
arose  effect  has  been  well  documented  in  many  studies  and  field 
investigations  conducted  along  both  the  Atlantic  and  Gulf  coasts 
( det  erences  IK,  l1).  and  TO)  and  can  he  exnected  to  occur  to  some 
extent  during  the  deepen ine  of  Charleston  Harbor. 

i.Ol.h.l  As  discussed  in  Section  2  of  this  F.1S,  the 

greatest  concent  rat  ions  of  benthic  invertebrates  in  the  Charleston 
Harbor  estuar*-  occur  in  the  shallower  portions  in  and  around  the 
salt  marshes,  not  in  the  deeper-channelized  areas.  In  addition, 
.-■ed  i  "it-ii  t  s  in  pinch  of  the  harbor  contain  toxic  substances  which, 
icppi'i1  i:i  ;  to  the  Nat  ional  Narine  Fisheries  Service;  "essentially 
el  initiated  a!)  benthic  or  ran  i  sns  f  ror.  the  harbor  bottom."  Since 
cnle  the  deeper  port  ions  of  the  estuary  will  be  affected  by  the 
proposed  pro 5 ert ,  t  he  inraet  on  benthic  invertebrates  will  lie  in- 
s  i  -n  i  :  i  can  t  . 

4.0  1. (>.2.  lienthic  organisms  inhabiting  the  offshore  d  is- 

:>o  ,.i  I  area  '.-.'ill  probable  be  smothered  as  materials  dredged  from 
tin-  eat  ranee  channel  are  denos  i  t  ed.  This  '-.'ill  he  a  short-term 
ip:"  it  as  organism  .  iesl  roved  •..ail  be  replaced  hv  recruitment  from 
■sir  r.  i  in.!  ins  i  ro.is . 
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4. in...  .!.  Ava  i  i  abl  e  data  indicate  that  fisn  p,n  nil  I  a  L  i  nns  , 

unlike  benthic  invertebrat :  es  which  art-  raial  ivalv  immobile  and 
nav  undergo  popti  i  a  l  ion  reduet  ions  that  nav  in.-  local  Iv  severe, 
are  less  likelv  to  be  adver.sel1.  affected  bv  dredging  one  rat  ions. 

Ter  e:-:  ,  imn !  e ,  Stieknev  ( Ret  ert-nre  il)  in  iiis  studv  of  the  Atlantic. 

I  n  t  raeoas  t  a  !  l.'atervav  in  Georgia  f  omul  no  indication  of  fishes 
bein'.  I.  i  !  led  during  dredging  operations.  In  some  areas,  dredging 
.■nuh!  even  lie  considered  to  in1  beneficial  to  certain  species  of 
;  i  a  i ; .  As  a.  dredge  works  its  wav  along  a  channel,  benthic  animals 
\v!i  i  e|i  would  normal  lv  lie  buried  in  the  sediments  are  dislodged 
md  become  suscept  ible  to  nredation.  This  sudden  availability 
.  ■  t  ».'■  .  auiie  often  results  iii  higher  than  normal  concentrations 
•  ••  '  '■  dies  near  t  he  dredge.  dredging  of  the  entrance  channel  and 

m  d  i  -tpo.  .a  i  could  create  .  ,  similar  situation. 

1 . '  i  > .  .  ’ .  ,M  t  iioui'ii  it  ■..■on  1  d  aonear  tint  fish  are  relatively 

ana  i  fee  i  t.  i  Is-  dr  edg  i  tv. ,  then’  nas  been  some  concern  in  the  last 
'..a  '.ear-,  over  tiie  nos.-  ible  effects  of  increased  turbidities  and 

.ilt.a  iiMi  iss,, edited  with  Jred-i  a;:.  As  a  dredge  moves  along  the 

■  a .  i :  i  i  e  I  ,  it  i  nv.it'  i  a'n  I  v  c  re  it  es  none  tvre  of  turbid  i  tv  plume,  the 
a  i  e  e1  'h  icb  vill  '.air".'  considerable  depending  on  the  type  of 
ned  bn 'a  t  ■  being  .1  redyed,  strength  of  currents  and  other  factors. 

I  hi  aa  mil  ale  o:  tile  impact  of  suspended  particles  on  fishes  will, 
in  cases,  be  .h;. indent  on  the  coneent  rat  ion,  compos  i  t  ion, 

orb,  a  minerals  "i  tog  i  us.  and  t  .he  i  ol  .-ranee  of  particular  species. 

.  . 1  '  .  ,  ■ .  si,,  a  ;  f  ■  ■  !  .  ■  r.  si,  e  ,'u  )  I  mu  id  that,  in  general  , 

i . :  '■  i  1  *  in-  ,  r  •  is.-  r  o; :  -ole  rant  of  suspended  solids, 

■  d!  -  .  .  .  I e  r  .  .  i si s  i  i  :  -. • . ■ .  i  ad  !  bat  ’ u"i  -  il  i  I  e  !  o rns  wt-r e 

as  :  i  r  t  I  I.  :  a  l  •  j  - 1  <  r  .  ■ ...  1  -  .  -  ■  1 ,  i  ■-  I  ;  en.i  "Seiko  i  o  I  og  i  I  - .  1 1 

,  -  S  s'  I  I..  I  I  .  . t  a  m  :.a  :  . .  -  u.  i  I  tild  u  r.lph  i  c a  1 

ar  -  :  :  .  -  -  :  !  ■  m  .  i  '  •  i •  d  . .  com->o  .  :l  ion  ol  t’oo- 

i  an!  ,  ,a  'll  i  a  :  ,,  ill.il  fall  el.  Id  iu'  .it  t  r  1  111  1  Led 
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to  environmental  modification.  No  indications  of  mortal i tv  attri¬ 
butable  to  the  dredging  and  disposal  operation  with  respect  to 
fish  caps  and  larvae  in  the  project  area  were  obtained,  although 
Hovel  (in  the  sane  report)  found  larval  and  juvenile  stages  of 
freshwater,  estuarine,  and  marine  s pawners  in  that  area  from  Aoril 
through  August.  He  thought  that  this  was  the  most  critical  period 
for  these  developmental  stages,  i.e.,  when  they  would  be  most  vul¬ 
nerable  to  dredging  and  disposal.  Also,  since  he  found  that  post- 
larval  and  voting  fishes  were  present  in  deeper  areas  f ron  November 
through  dinuarv,  he  advised  that  channel  alterations  should  be 
avoided  during  that  period. 

4.0  3.7.4.  Sherk  and.  Cronin  (Reference  32)  found  that  under 

experimental  conditions,  fish  subjected  to  extremel'’  high  concentra¬ 
tions  of  sus-  ended  sol  ids  have  died  from  suffocation  due  to  clogging 
of  the  sills  and  opercular  cavities.  However,  under  normal  circum¬ 
stances,  fish  avoid  turhid  waters  and  have  the  ability  to  clear  gill 
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accumulated  sil 

t  upon  entering 

undisturbed  water. 

Howe' 

.?er*  as 

pointed  out  previously,  not  all 

species  are  ecuallv  sus- 

cent 

idle  to 

■  us  pended  So  L  id. 

;  i  nd  d  i  f  feren  t  <■ 

tuspensoids  varv  in  their 

el  1 eot  . 

4.0  5.7.1.  As  a  genera  I  rule,  it  has  been  found  that  fish  can 

tolerate  high  turbidities  except  when  they  are  accompanied  bv  low 


levels  o!  dissolved  oxvgen,  acids,  alkalies,  or  other  substances 
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of  these  species  in  the  channel  area  at  any  given  time  varies 
so  that  it  is  not  practical  to  attempt  a  precise  determination 
of  impact  on  these  species.  Based  on  (1)  research  which  has 
been  accomplished  in  other  areas  and  (2)  available  information 
on  the  effects  of  current  dredging  practices  in  the  harbor,  it 
is  felt  that  any  impacts  resulting  from  the  proposed  deepening 
will  be  of  a  short-term,  localized  nature  and  will  not  signi¬ 
ficantly  affect  the  fish  stocks  in  the  Charleston  estuarine 
svstem. 


4.03.7.7 


Larval  fish.  The  National  Marine  Fisheries  Ser¬ 


vice,  under  contract  to  the  U.  S.  Army,  Corps  of  Engineers,  studied 
the  effects  of  dredged  harbor  sediments  on  larval  estuarine  fish 
common  to  Charleston  Harbor  as  part  of  the  estuarine  values  study 
(Reference  33).  Their  final  report  was  submitted  to  the  Corps 
in  April,  1973  and  Is  summarized  in  the  following  paragraphs. 


4.03.7.7.1  For  this  study,  the  NMFS  exposed  the  larvae  of 

five  species  of  estuarine  fish  (Atlantic  menhaden,  pinfish,  flounder, 
spot,  and  Atlantic  croaker)  to  seawater-sediment  extracts  for  periods 
of  up  to  14  days.  Sediments  for  the  study  were  collected  by  the 
Corps  of  Engineers  at  pertinent  stations  in  the  harbor.  In  the 
NMFS  laboratory,  the  sediments  were  added  to  filtered  seawater, 
shaken  for  two  hours,  and  allowed  to  settle.  The  supernatant  was 
then  diluted  for  testing  at  seven  concentrations  ranging  from  0  to 
100':. 


>.03.7.7.2 


The  general  conclusions  reached  by  NMFS  are  as 


follows:  "Despite  the  shortcomings  imposed  by  limited  time  and 

money,  certain  general  conclusions  can  he  drawn  from  this  research. 
Though  we  have  not  determined  the  toxicant  (or  toxicants)  present 
in  the  extract,  it  is  obvious  that  the  materials  are  soluble  in 
seawater  and  that  the.  leaching  of  these  unknown  compounds  into 
the  water  column  mav  be  detrimental  to  larval  fish  populations  under 


80 


certain  cond  i  t  Lons.  "his  was  demonstrated  in  the  bioassav  tests 
where  survival  ol’  larval  fish  was  quite  low  or  zero  at  certain  high 
concentrations  of  sediment  extract.  Indications  are  that  survival 
of  laival  fish  will  be  different  fer  different  species.  We  also 
found  i  relative  difference  in  toxicity  of  the  sediments  depending 
on  where  the  sample  came  from  in  Charleston  Harbor.  Of  the  samples 
we  tested,  those  from  Station  a.  Shipyard  Kiver ,  and  Station  8 
were  the  most  acutely  toxic. 

In  addition  to  the  acute  response  (mortality)  our  results  also 
indicate  that  suhlethal  median  isms  are  acting  to  cause  physio¬ 
logical  changes  in  tin.-  larval  fish.  This  change  is  observed  as  a 
reduction  in  the  growth  rate  of  the  larval  fish  at  certain  con¬ 
cent  rat  ions  of  tiie  sediment  extract.  This  lack  of  growth  would 
suggest  an  overall  weakening  of  the  fish  which  in  turn  could  affect 
the  fishes'  chance  for  survival. 

Our  behavioral  test  did  not  provide  enough  data  to  draw  any  on- 
elusions.  We  feel,  however,  that  our  test  of  behavioral  responses 
to  sediment  extract  indicated  that  menhaden  and  flounder  may  he 
affected  behaviorallv  (.which  could  lead  to  more  substantial  eco¬ 
logical  effects)  and  these  organisms  should  be  tested  further  using 
this  criteria." 

4.01.7.7. J.  The  above  study  presents  evidence  that  larval 

forms  of  iL-rtain  fish  species  nay  be  adversely  affected  by  the 
proposed  urviriag  and  that  some  mortality  will  no  doubt  occur, 
however,  since  1 uhorutorv  data  are  not  directly  applicable  to  field 
sitn.it  i.-ns,  tin  imp. icis  cannot  be  quantitatively  evaluated.  Some 
1  irv.i  i  fi.di  will  he  dost  roved  either  as  a  result  of  (1)  the  mechanical 
action  of  t  ;,e  dredge,  ( J)  being  exposed  to  turbid  water,  or  (')) 
being  exposed  to  toxic  substances  in  sediments.  However,  us  stated 
prev  ions  I  v ,  an1,  i  pacts  will  be  Leriporarv  and  will  be  limited  to  the 
in;  led  iate  "n  in  it-.-  o'  Mu  dredge  or  disposal  areas  and  will  not 
s  i-.-tii  f  ieaut  1  v  hi  f  eel  I  i.,h  storks  in  t  lie  Charleston  Harbor  estuarine 


4.03.7.8.  Commercial  Fisheries.  As  discussed  in  Section  2. 

the  principal  species  marketed  in  Charleston  are  shrimp,  blue  crabs, 
ovsters,  clams,  alewives,  American  eels,  flounder,  whiting,  black 
sea  bass,  and  spot.  A  majority  of  these  species  are  captured  in 
offshore  fisheries  which  will  not  be  affected  by  the  proposed 
project.  Oysters  and  clams  are  found  in  shallower  areas  of  the 
harbor  and  will  not  be  affected  by  the  project.  The  clams  and 
oysters  marketed  in  Charleston  come  from  other  areas  along  the  coast. 
Shrimp  and  blue  crabs  are  found  throughout  the  estuary  and  there  is 
a  definite  possibility  that  some  will  be  killed  if  they  come  in 
contact  with  the  dredge  cutterhead.  Although  numbers  destroyed 
could  be  quite  large,  the  impact  will  be  temporary  and  will  not 
significantly  affect  recruitment  to  the  offshore  fishery. 

4.03.7.8.1.  Manv  of  the  commercial  fish  snecies  spend  a 

portion  of  their  life  cycle  in  the  estuary  and  could  be  adversely 
affected  by  turbidities  or  could  be  nicked  up  by  the  cutterhead. 

As  discussed  in  Section  4.03.7,  the  impact  on  fish  is  expected  to 
he  temporary  and  insignificant. 

4.03.8  Ocean  disposal  site.  The  proposed  plan  includes 

the  use  of  an  existing  offshore  dumping  area  for  disposal  of 
sediment  removed  from  the  entrance  channel.  Since  Fiscal  year  1965, 
from  367,460  to  1,410,000  cubic  yards  of  material  have  been  dumped 
in  this  offshore  area  with  little  evidence  that  any  buildup  is  occur¬ 
ring.  To  evaluate  the  impacts  of  this  tvpe  of  disposal,  the  Corps, 
is  part  of  the  estuarine  values  study,  contracted  with  the  S.  C. 
Wildlife  and  Marine  Resources  Department  to  study  the  biological 
condition  of  the  present  offshore  disposal  .area  and  to  determine 
probable  effects  of  continued  use.  'a  general,  they  found  that: 

"This  large  area  has  he  -n  utilized  lor  at  least  six  years  as  a  disposal 
site  with  no  evidence  of  silt  buildup  or  adverse  ecological  effects." 
I'hev  also  stated  that:  "However,  t  he  possibility  exists  that  the 
buildup  of  mud  deposits  on  the  bottom  could  result  in  the  en¬ 
hancement  ot  adjacent  areas  hv  creating  habitat  for  valuable 
species  such  as  1'enao i d  shrimp.  Ibis  in  turn,  would  generate 


potential  for  increased  or,  at  least,  more  productive  commercial 
fisheries.  It  is  felt  that  the  existing  hopper  dredge  disposal 
area  is  the  best  suited  location  available  within  reasonable  dis¬ 
tance  of  Charleston  Harbor  for  the  deposition  of  non-toxic  materials, 
disposal  in  this  area  has  resulted  in  no  significant  conflicts  with 
commercial  or  recreational  fishing  interests,  as  would  probably  be 
the  case  if  the  site  were  located  farther  inshore  or  offshore." 

4.03.8.1.1.  Although  the  impacts  of  offshore  disposal  are 

difficult  to  quantify,  it  would  appear  that  the  proposed  plan  would 
be  the  least  damaging  to  the  marine  environment  and  under  certain 
conditions  might  even  be  beneficial. 

4.03.9.  Rare  and  Endangered  Species.  The  brown  pelican  is 

tlie  onlv  endangered  species  which  is  common  in  the  project  area  and 
there  is  no  reason  to  believe  it  would  be  affected  by  the  proposed 
deepening  project.  The  project  will  not  affect  any  other  rare  and 
endangered  species. 

4.04.  Archaeological  and  Historical  Sites.  Deepening  of 

the  Charleston  Harbor  project  channel  an  additional  five  to  seven 
feet  would  have  no  impact  on  archaeological  or  historical  resources. 
Charleston  harbor  required  significant  dredging  only  after  the  com¬ 
pletion  of  the  Santeo-Cooper  Project  in  1°42.  Since  most  of  the 
material  to  be  dredged  In®  the  lower  reaches  of  the  harbor  is  sedi¬ 
ment  deposited  since  1942,  there  is  Little  likelihood  of  disturbing 
anything  of  historical  value.  Any  archaeological  resources  which 
might  have  been  present  in  the  other  reaches  were  probably  removed 
during  excavation  for  the  35-foot  project.  The  National  Register  of 
Historic  Places  has  been  consulted  and  it  has  been  determined  that  the 
proposed  project  will  not  result  in  the  transfer,  sale,  demolition, 
or  substantial  alteration  of  potential  or  existing  National  Register 
properties.  i  lie  proposed  project  will  have  no  effect  on  the  preserva¬ 
tion  and  enhancement  ot  non- Federal ly  owned  districts,  sites,  building 
structures,  and  objects  of  historical,  archaeological ,  architectural, 
or  culturaL  significance. 

4,ii5.  Aesthetics.  Aside  from  the  physical  presence  of  the 

uredc.es  and  floating  pipelines  that  will  be  in  the  harbor  during  the 
run,  t  rue  t  i  on  pe  r  i  od  ,  tile  deepening  o  1  the  channel  will  have  little  or 


no  effect  on  aesthetics.  The  upland  disposal  site  nay  be  aesthetically 
displeasing  to  users  of  adjacent  Lands. 

a. Ob.  Air  Qua  Li  tv.  There  wilL  be  a  very  minor  increase 

in  air  pollution  as  a  result  of  operation  of  the  diesel  and  gasoline 
engines  on  the  dredge  and  support  vessels;  however,  the  effects  will 
ho  temporary  .is  well  as  insignificant  and  probably  not  measurable  at 
existing  air  quality  stations. 

4.07.  Noise.  in  view  of  the  large  expanse  of  open  water, 

noise  levels  from  dredge  operations  during  t lie  construction  period 
will  not  be  raised  objectionably  above  present  levels. 

4.08.  Economic  Impact.  The  proposed  deepening  of 

Charleston  Harbor  will  have  n  very  favorable  economic  impact  on  the 
area.  Transportation  savings  for  vessels  carrying  petroleum,  con¬ 
tainerized  cargo  and  dry  bulk  cargo  are  estimated  to  average  $5,930,000 
r  year  over  the  project  life  for  Charleston  Harbor.  Savings  in 
Shipyard  River  for  vessels  carrying  petroleum  and  dry  bulk  cargo  are 
estimated  at  $1,364,000  for  the  life  of  the  project.  These  direct 
benefits  will  be  obtained  because  el  a  reduction  in  hazards  to  navi¬ 
gation  and  use  by  larger  vessels.  Intangible  monetary  benefits  which 
will  be  derived  from  the  proposed  project  will  be  an  increase  in  the 
number  ol  jobs  in  the  area  as  u  result  of  the  improvements,  an  increase 
in  U.  S.  Customs  collections  resulting  from  increased  volumes  of 
commerce,  and  increased  property  taxes  paid  to  the  local  government. 

The  total  investment  cost  for  the  recommended  plan  for  deepening 
Charleston  Harbor  to  40  feet  plus  overdredging  is  $27,186,000  plus 
an  additional  $  1 , 1 9 L ,000  for  Shipyard  River.  The  annual  costs  are 
1 ,  Oh  > ,  000  for  Charleston  Harbor  and  $944,000  for  Shipyard  River, 
i no  hone ) i t -cost  ratio  is  1.62  lor  Charleston  Harbor  and  1.44  for 
Sh i pv a rd  k i vo r  . 

*.09.  Maintenance  Dredging.  As  with  the  existing  pro- 

je.  t ,  ::ia  i  nt  enaiie.  •  dredging  won  Id  he  required  each  year  averaging  an 
idditinnal  1,717, 000  cubic  vtrds  (including  641,000  cubic  yards  to  he 
removed  bv  hopper  dredge ) .  ibis  material  would  be  disposed  of  in 
!.  -,e  s  vr.e  .viler  a  I  ifus  as  tee  initial  dredging  work.  About 
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49  acres  of  upland  (29  acres  for  Shipyard  River  and  20  acres  for 
Charleston  Harbor)  would  be  required  annually  for  disposal  of  the 
shoal  material.  The  impacts  of  maintenance  dredging  would  be 
similar  to  those  expected  to  result  from  harbor  deepening  although 
they  would  generally  be  of  a  lesser  magnitude. 

4.10.  Existing  Projects.  The  effects  of  the  Charleston 

Harbor  Project  on  other  Federal,  state  and  local  projects  varies 
from  a  lack  of  any  significant  effect  to  some  form  of  enhancement. 
There  will  be  no  direct  relationship  between  the  proposed  project 
and  the  AIWW  since  the  dimension  of  the  latter  is  considerably  less 
than  that  of  the  existing  harbor.  The  same  applies  to  the  Ashlev 
River  project  although  it  is  inactive. 

The  Charleston  Harbor  deepening  project  has  been 
evaluated  with  and  without  the  Cooper  River  Rediversion  Project  and 
has  been  found  to  have  a  favorable  benefit/cost  ratio  under  either 
condition  although  it  is  favorable  at  a  lesser  depth  without  rediver- 
sion.  The  initial  estimates  of  cost  used  to  determine  the  economic 
justification  of  the  deepening  plan  assumed  that  the  Cooper  River 
Rediversion  would  be  implemented  resulting  in  a  substantial  reduction 
of  harbor  shoaling.  in  order  to  evaluate  the  effect  possible  delays 
in  construction  of  the  Cooper  River  Rediversion  Project  might  have 
on  harbor  deepening  and  to  respond  to  the  numerous  past  inquiries  made 
regarding  the  economic  effect  of  rediversion  on  harbor  deepening, 
the  deepening  plans  were  formulated  without  rediversion  being 
accomplished  to  see  if  an  economical  plan  could  still  be  developed. 
This  effort  revealed  the  following: 

(1.)  The  most  economical  plan  of  improvement  (maximized)  for 
Charleston  Harbor  without  rediversion  would  be  reduced  from  40 
to  38  feet;  and  (2)  the  most  economical  plan  of  improvement  (maxi¬ 
mized)  for  Shipyard  River  would  he  reduced  from  38  to  34  foot. 

These  reductions  result  from  tin  large  quant i t ies  of  shoal  material 
which  would  have  to  he  removed  annually. 

Implementation  el  this  interim  plan  of  improvement  would  require 
the  removal  ol  an  estimated  9,170,000  cubic  yards  of  material  from 
the  inner  harbor  and  7,7qn,nO<>  cubic  vards  of  material  from  the  outer 
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bar  and  entrance  channel.  Disposal  acreages  required  for  this 
plan  would  he  about  759  acres  for  initial  construction  and  79 
acres  per  year  for  the  additional  maintenance  dredging  generated 
by  the  project. 

The  impacts  of  initial  construction  would  be  the  same  as  those 
resulting  from  the  recommended  plan.  The  numbers  of  acres  required 
for  disposal  of  maintenance  dredging  materials  would,  of  course, 
be  much  greater  under  this  plan.  The  approximate  volume  of  material 
which  would  be  removed  during  annual  maintenance  dredging  under  both 
harbor  deepening  plans  with  and  without  rediversion  is  shown  in 
Table  1. 

The  harbor  project  would  benefit  the  naval  facilities  just  above 
boose  Creek  by  offering  the  potential  of  use  by  certain  vessels  such 
as  the  Trident  submarine  which  could  not  now  use  the  harbor.  Deepening 
of  the  harbor  has  no  potential  of  interacting  with  projects  of  other 
agencies  except  for  that  aspect  associated  with  the  disposal  of  dredged 
material.  In  this  regard,  there  is  no  consideration  given  to  the 
use  of  such  areas  for  disposal  of  dredged  material.  Examples  of  such 
projects  are  Forts  Sumter  and  Moultrie  of  the  National  Park  Service 
and  Hog  Island  which  is  the  site  of  a  proposed  naval  museum. 

9.11  Mosquitoes.  The  use  of  diked  disposal  areas 

creates  favorable  habitat  for  mosquitoes,  particularly  the  salt- 
marsh  mosquito,  Aedes  sollicitans,  which  is  a  vicious  biter  and 
has  a  long  flight  range.  Characteristics  of  diked  disposal  areas 
that  make  such  areas  productive  of  mosquitoes  is  the  elimination 
of  regular  tidal  flooding  and  the  temporary  ponding  of  water  due 
to  uneven  settling  of  dredged  material  and  poor  drainage.  The 
cracks  that  normally  form  during  the  drying  of  disposal  areas 
provide  very  favorable  oviposit  ion  sites.  Natural  controls  such 
as  the  maintenance  of  stable  water  levels  or  the  achievement  of 
rapid  drainage  would  greatly  limit  the  production  of  mosquitoes 
in  disposal  areas,  but  neither  method  appears  practical  because 
of  physical  characteristics  of  the  disposal  areas  and  material 
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dredged  from  the  harbor  and  also  because  of  operational  require¬ 
ments  of  disposal  areas.  Although  the  Corps  of  Engineers  is 
Landing  research  on  mosquito  production  in  disposal  areas,  mo¬ 
squito  control  measures  were  not  provided  for  in  the  Acts  of 
Congress  authorizing  the  construction  and  maintenance  of  Charleston 
Harbor.  Mosquito  control  operations  at  disposal  areas  are  con¬ 
ducted  by  local  government  within  the  overall  mosquito  control 
program  for  Charleston  County.  The  most  commonly  used  insecti¬ 
cide  is  Flit  M.  L.  0.,  an  oil  larvicide  which  dissipates  quickly 
and  has  no  effect  on  important  forms  of  aquatic  life.  Since  Flit 
has  no  residual  effect,  a  control  program  utilizing  oil  larvi- 
cides  requires  frequent  inspection  and  respraying. 

5.0  Any  Probable  Adverse  Environmental  Effects  Which 

Cannot  _By  Avo ided . 

A  detailed  discussion  of  all  environmental  impacts  expected  to  result 
from  the  project  is  contained  in  Section  4.0.  Some  of  these  impacts 
are  considered  unfavorable,  but  cannot  be  avoided  by  any  practical 
means  within  the  authority  and  scope  of  the  proposed  project.  Such 
impacts  are  summarized  in  the  following  paragraphs. 

5.01  The  principal  adverse  effects  will  be  related  to 

temporary  changes  in  water  quality  and  its  effect  on  the  harbor 
and  disposal  areas  ecosystems.  These  effects  include:  increased 
turbidities  and  siltation  in  the  vicinity  of  the  dredge  and  disposal 
ar«.’ as;  a  temporary  decrease  in  primary  productivity  resulting  from 
turbid  waters  reducing  the  euphotic  zone;  a  possible  loss  of  organisms 
through  the  leaching  of  toxic  substances  from  the  upland  disposal 
a iv a;  aid  a  possible  reduction  in  dissolved  oxygen  levels  as  a  result 
cl  t tie  dredge  disturbing,  organic  materials  undergoing  anaerobic 
dec ompos i t ion . 

5.0-’  In  addition,  some  benthic  organisms  may  be 

destroyed  by  trie  dredge  cutterbead  and  others  may  be  covered  in 
tile  offshore  disposal  area.  Wildlife  species  inhabiting  the  up- 
I  ind  disposal  area  will  he  displaced  by  deposition  of  dredged 
materials.  The  existing  vegetation  will  be  killed  and  regrowth 
prevented  until  the  use  of  such  areas  cases. 
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6.0  Alternatives  t-o  the  Proposed  Action. 

b.01.  Alternatives  meeting  all  project  objectives.  The 

objectives  established  for  the  Charleston  Harbor  Navigation  project 
as  a  result  of  the  various  studies  conducted  in  response  to  various 
congressional  resolutions  are:  (a)  the  deepening  of  the  existing 
harbor  channels  and  anchorages  to  permit  larger  ships  to  load  and 
unload  cargoes;  (b)  the  development  of  a  practical  long-range 
solution  to  the  disposal  of  dredged  material  with  particular  ref¬ 
erence  to  estuarine  values.  The  onlv  alternatives  that  can  meet 
these  two  objectives  are  the  ones  providing  for  channel  deepening. 
The  various  means  considered  to  provide  a  solution  to  the  problem 
of  disposing  of  the  material  dredged  to  construct  and  maintain 
these  channels  is  discussed  in  Section  6.05,  Dredging  alternatives. 
Although  all  deepening  alternatives  meet  to  some  extent  these  ob¬ 
jectives,  it  is  obvious  that  depth  restrictions  decrease  directly 
as  channel  death  is  increased.  In  the  studies  of  deepening  the 
existing  channels  and  anchorages,  several  depths  were  evaluated. 

Ail  depths  considered  had  favorable  benefit/cost  ratios,  but  the 
alternative  that  was  selected  had  the  highest  excess  of  benefits 
and  other  considerations  being  approximately  equal,  it  was  there¬ 
fore  selected.  The  environmental  impacts  of  these  alternatives  are 
similar  and  vary  mainly  in  connection  with  the  volume  of  material 
to  be  dredged  and  the  impacts  associated  with  its  disposal.  The 
magnitude  of  the  disposal  operation  would  increase  with  channel 
depth  and  the  disposal  options  which  require  the  use  of  upland 
disposal  sites  would  require  larger  disposal  areas.  The  environ¬ 
ment  a  1  impacts  for  each  alternative  would  he  similar  to  those 
described  for  t  he  selected  alternative  in  Section  4,  and  would 
varv  in  the  si.:e  o'  area  so  affec ted.  Disposal  options  which 
r.-  :u  i  re  oce.it:  disposal  would  involve  the  deposition  of  all  material 

1  n  1  ‘u  ■  'i  - ,  >n  .  ‘ue  i  ;:>.]■  t  o  t  this  is  d  i  t  I  i .  1 1 1  to  define, 

but  in  e  no,  i .  U  r  it  i  op  o'"  t  : , ,  ...  a  in  o;  '-shore  disposal  operation, 

ii  i  no  i  ex-,  it,,!  :  o  .  r  .'if  •'  r  '.MMie.  A  relatively  non- 


PREVIOUS  PAGE 


I 


A  i a- foot  channel  in  I’ti.ir  1  os  ton  Harbor  and  a  38- 
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Many  tanker  owners  and  charter  parties  prohibit  the  use  of  lighters 
for  materials  of  low  flash  point.  This  exclusion  is  written  into 
many  sales  contracts  where  the  buyer  furnishes  the  vessel.  Lighter- 
in;  also  introduces  problems  of  quality  and  quality  control.  Where 
tankers  take  on  cargoes  of  several  products,  the  cargo  configurations 
which  control  list  and  draft  could  result  in  serious  imbalance  in 
qualities  of  commodities  to  be  lightered.  Because  of  these  operational 
d  isadvantac.es,  a  1  ighteraee  s  vs  ten  was  deemed  to  he  impractical  and 
was  not  considered  further.  The  environmental  impacts  of  this  alter¬ 
native  would  he  similar  to  those  of  the  selected  alternative  but 
would  be  of  a  lesser  magnitude  because  of  a  smaller  construction 
and  maintenance  dredging  requirement. 

h .  Offshore  ocean  terminal.  An  offshore  ocean  terminal 
woe.  i»i  require  the  constructing  of  a  common  unloading  terminal  in 
water  approximately  45  to  50  r  >et  deep  with  overland  and  submerged 
pipelines  connecting  the  existing  terminals  at  Charleston.  An  off¬ 
shore  terminal  would  provide  a  workable  solution  for  common  handling 
cf  petroleum  and  petroleum  products;  however,  it  would  present  several 
complex  problems  of  product  handling  and  quality  control  and  would  be 
expensive  both  to  , >n>trne. l  >cd  o.  rate.  As  with  the  lighterage 
s  vs  tom,  this  altc:  .it  >  sy.-tem  would  be  unacceptable  for  container 
sit  ins .  The  tremendous  cost  of  an  offshore  terminal,  total  invest- 
•vr.t  estimated  over  $70,000,000  with  annual  charges  approaching 
>7,o00,000  would  also  remove  this  alternative  from  consideration . 
ibis  alternative  would  not  have  the  environmental  impacts  associated 
with  the  dredging  operation  that  would  characterize  the  selected 
i  1  :  <  rtia  t  i  ve .  It  would  have  other  impacts  such  as  the  destruction 
>!'  marsh  and  alteration  of  upland  sites  that  would  he  required  during 
:  am  const  rue  t  ion  of  the  pipelines  connecting  the  offshore  terminal 
i  p  d  ext-,  t  itv:  terminals  at  Charleston. 

i  m  rm,  i  na  1  a  Cummings  Point .  This  alternative  would 
r ■  ■  q ■  i  i  ; ■  the  const  ruct  ion  of  a  common  terminal  and  storage  tank  farm 
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similar  to  those  of  the  recommended  plan  and  the  other  channel 
alternatives,  differing  mainly  in  that  the  impacts  of  no  action 
are  of  Lesser  magnitude.  In  view  of  the  critically  short  supply 
of  disposal  areas,  the  sane  techniques  of  disposal  of  dredged 
material  will  probably  be  used  in  the  near  future  for  this  alter¬ 
native  as  would  he  used  for  the  selected  alternative.  In  addition 
to  these  impacts,  this  alternative  would  also  adversely  affect  the 
local  and  regional  economy.  Future  growth  and  expansion  will  also 
occur  at  a  slower  rate.  Certain  shipping  interests  have  stopped 
visiting  Charleston  Harbor  and  others  may  follow  in  the  future 
because  of  the  inability  of  the  harbor  to  accommodate  the  deeper 
draft  vessels  now  in  vogue.  This  alternative  was  rejected  to 
avoid  forfeiture  of  the  economic  benefits  to  the  local  area  and 
region  which  would  accrue  to  this  project  at  relatively  small 
environmental  cost. 

o.03.  Dredging  alternatives.  Studies  of  the  dredging 

operation  were  conducted  in  response  to  Congressional  directives 
to  develop  a  practical  long-range  solution  to  the  disposal  of 
material  dr edited  from  Charleston  Harbor  with  particular  reference 
to  estuarine  values.  Ten  plans  were  evaluated  and  these  are  dis¬ 
cussed  in  the  following  paragraphs.  More  detailed  information  on 
these  dredging  alternatives  is  contained  in  the  Report  on  Long- 
Range  Disposal  Study,  Charleston  Harbor,  S.  C. ,  which  is  available 
for  review  in  the  Charleston  District  Office.  Since  that  part  of 
the  dredging  operation  that  is  concerned  only  with  the  removal  of 
the  shoal  deposits  is  similar  under  all  plans  in  that  it  involves 
the  use  of  a  cutterhead  and  pipeline,  the  environmental  impacts 
associated  with  this  part  of  the  overall  operation  will  not  be  re¬ 
peated  here.  The  means  and  methods  of  disposal  vary  and  these  will 
be  discussed  in  greater  detail. 

Plan  1.  Continuation  of  the  presently  used  method  which  in¬ 
volves  the  removal  of  shoal  material  by  pipeline  dredge  and  per- 


which  would  function  as  a  temporary  disposal  area  until  the  material 
could  he  transported  to  an  offshore  disposal  area  by  pipeline. 

The  initial  dredging  would  be  accomplished  by  nr ivatelv-owned  dredges 
under  contract  and  the  later  transfer  of  the  shoal  material  to  sea 
would  be  accomplished  by  a  government-owned  and  operated  unit  con¬ 
sisting  of  a  long  pipeline  into  the  ocean  with  electric  booster 
stations  as  required  to  cope  with  the  long  distances  involved. 

The  estimated  annual  cost  of  this  plan  is  $4,814,000.  The  impact 
on  the  ocean  dumping  ground  would  be  similar  to  that  of  Plan  2  but 
a  greater  accumulation  of  material  might  result  under  this  plan 
since  the  dumping  operation  of  the  hopper  dredge  results  in  the 
greatest  possible  dispersion  and  resuspension  of  shoal  material. 
Greater  accumulations  of  shoal  material  would  not  be  significant 
because  this  area  now  consists  of  fine  to  coarse  sand  and  shell 
and  its  natural  productivity  is  relatively  low.  There  would  be 
no  significant  environmental  impacts  resulting  from  the  use  of 
an  existing  disposal  area  on  Daniels  Island  as  a  temporary  disposal 
area.  The  pipeline  and  booster  stations  will  be  routed  through 
open  water  areas  and  would  not  have  significant  impact  on  water 
bottoms . 

Plan  3A.  This  plan  is  identical  to  Plan  3  except  that  diesel 
powered  booster  units  would  be  used  instead  of  electric  power  units. 
The  estimated  annual  cost  of  this  nlan  is  $4,879,000.  Its  environ¬ 
mental  impacts  would  be  similar  to  those  of  Plan  3. 

Plan  4.  Removal  of  shoal  material  by  pipeline  dredge  and  the 
transfer  of  this  material  to  the  Daniels  Island  disposal  area  and 
Area  I  just  above  Goose  Creek,  which  areas  would  function  as  tem¬ 
porary  disposal  areas  until  the  material  could  he  transported  to 
an  offshore  disposal  area  bv  pipeline.  This  plan  is  identical  to 
Plan  3  except  that  approx imatel v  20  percent  of  the  shoal  material 
would  he  initially  pumped  into  Area  I  instead  of  entirely  into  the 
Daniels  Island  disposal  area.  This  plan  was  developed  in  an  effort 
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to  reduce  costs  bv  using  a  temporary  area  closer  to  the  shoals 
in  the  upper  part  of  the  harbor  project.  The  estimated  annual 
cost  of  this  plan  is  $4,759,000.  its  environmental  impacts 
would  also  be  similar  to  that  of  Plan  3. 

Plan  4A.  This  plan  is  identical  to  Plan  4  except  that  diesel 
powered  booster  units  would  be  used  instead  of  electric  power 
units.  The  estimated  annual  cost  of  this  plan  is  $4,821,000. 

Its  environmental  impacts  would  be  similar  to  those  of  Plan  4. 

Plan  5.  Removal  of  shoal  material  by  pipeline  dredge  and 
the  transfer  of  this  material  to  the  Daniels  Island  disposal 
area,  which  would  function  as  a  temporary  disposal  area  until 
the  material  could  be  transported  to  an  offshore  disposal  area  by 
barge.  The  estimated  annual  cost  of  this  plan  is  $5,325,000. 

The  environmental  impacts  of  this  plan  most  closely  resemble 
those  of  Plan  2  in  that  under  both  plans,  all  of  Che  dredged 
material  is  transported  to  the  offshore  disposal  area  where  it 
would  be  discharged  at  the  waters  surface. 

Plan  6.  Removal  of  shoal  material  by  pipeline  dredge  and 
the  transfer  of  this  material  to  the  Daniels  Island  disposal 
area  and  Area  l  just  above  Goose  Creek,  which  tireas  would 
function  as  temporarv  disposal  areas  until  the  material  could 
be  transported  to  remote  inland  disposal  areas  by  pipeline. 

This  plan  is  similar  to  Plan  4  except  that  the  material  would 
be  transported  to  diked  inland  disposal  areas  instead  of  to 
the  offshore  disposal  area.  The  tentative  location  of  inland 
disposal  areas  is  along  Lhe  V.'ando  River.  Most  of  these  areas 
would  be  high  land  but  some  higher  marshland  would  be  included. 
Major  tidal  creeks  would  he  avoided.  This  represents  a  compro¬ 
mise  between  economics  (land  costs)  and  marsh  preservation. 

The  estimated  annual  cost  of  this  nlan  is  $4,247,000.  Complete 
avoidance  of  all  marsh  land  would  increase  the  costs  of  this 
plan.  All  vegetation  in  these  disposal  areas  would  he  killed 


anil  these  areas  would  lose  what  value  thev  may  have  as  wildlife 
habitat.  Kaeh  area  mav  he  used  for  some  years  so  that  this  loss 
represents  a  fairlv  long-term  commitment.  Mien  filled  to  capa¬ 
city,  these  areas  will  he  revegetated  and  eventual lv  tree  growth 
characteristic  of  upland  habitat  will  become  established.  In  the 
upland  areas,  this  tree  growth  may  be  similar  to  the  natural  growth 
present  before  their  use  as  disposal  areas.  The  use  of  high  marsh 
areas  will  result  in  their  permanent  conversion  to  upland  tree 
habitat  after  thev  have  been  used  to  capacity.  The  loss  of  this 
high  marsh  represents  a  loss  of  some  of  the  least  productive  of 
estuarine  areas.  The  upland  habitat  that  would  he  taken  out  of 
productivity  for  a  relatively  long  time  is  a  common  habitat  type 
throughout  the  area. 

Plan  7.  This  plan  is  similar  to  !’lan  6  except  that  the  dredged 
material  would  he  transported  to  the  renote  inland  disposal  areas 
hv  truck  instead  of  by  pipeline.  The  estimated  annual  cost  of  this 
plan  is  $10,672,000,  which  is  considered  excessive  in  comparison 
with  other  plans.  The  environmental  impacts  would  also  he  similar 
to  those  of  Plan  6. 

Plan  8.  Removal  of  shoal  material  by  a  special  dredge  designed 
to  utilize  barges  and  the  use  of  these  barges  to  convey  the  material 
directly  to  the  offshore  disposal  area.  This  plan  is  similar  to 
Plan  2  except  that  the  dredged  material  would  be  transported  to  the 
offshore  disposal  site  hv  barge  instead  of  by  hopper  dredge.  The  esti¬ 
mated  annual  <  ost  of  this  plan  is  $2,710,000.  The  environmental  im- 
r>ac  t  s  would  a  1  w  he  .similar  1  <>  those  of  Plan  2. 
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Re  1 .1+  i  onsh  i  p  Between  Loral  Short-Term  Uses 


of  'tin’s  tnviornnent  and  Hie  Ma  i  n  tenanco  and  Enhancement  of 
Long-Term  Product i v i t  y . 

7.01.  The  principal  long-term  effect  of  the  project 

relates  to  its  stimulus  ot  the  local  and  req i ona I  economy  which 
would  result  from  improved  navigability  cat  the  deeper  channels 
in  the  harbor  Those  deeper  channels  would  permit  the  unrestricted 
use  of  the  harbor  by  most  of  the  larger  ships  which  now  must  either 
use  other  ports  or  use  Charleston  Harbor  I ight- loaded . 

7.02.  The  principal  short-term  effects  of  the  project 

relate  to  the  .actual  deepening  of  Charleston  Harbor  by  hydraulic 
dredge  and  the  disposal  of  the  material  so  dredged  in  remote 
disposal  areas.  Since  the  first  feature?  represents  the  removal 
of  recently  deposited  and  unconsolidated  tine  sediments  having 
little?  utility  to  any  important  life  forms,  the  actual  deepening 
would  not  conflict  with  other  long-term  uses.  The  action  of  the 
cufterhead  dredge  wouti  have  temporary  and  localized  effects  on 
water  qualify  which  arc-  not  considered  to  be  of  a  magnitude  to 
if  feet  long-term  productivity.  If  inland  disposal  areas  are  used, 
the  effluent  from  such  area',  would  also  have  a  temporary  and 
localized  effect  on  water  quality. 

7.QT.  The  disposal  of  the  material  dredged  from  the 

harbor  has  some  potential  for  long-term  consequences  depending 
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Coordination  With  Others. 


9.01.  A  public  meeting  was  held  on  29  May  1968  to  obtain 

the  views  of  the  public  regarding  nroDOsed  navigation  improvements 
in  Charleston  Harbor  and  various  methods  of  disposing  of  dredged 
material.  All  in  attendance  at  this  meeting  expressed  a  desire 
for  harbor  improvements  in  the  interest  of  economic  development. 

Some  expressed  concern  regarding  the  effects  of  dredging  on  environ¬ 
mental  value®. 


9.02. 


A  second  public  meeting  was  held  on  20  June  1974 


to  inform  the  public  of  the  status  of  project  studies  and  to  solicit 
tiie  views  and  comments  of  nubile  and  private  interests  on  the  pre¬ 
liminary  findings.  The  majority  of  those  in  attendance  expressed 
approval  of  the  proposed  development  and  a  desire  for  prompt  imple¬ 
mentation  of  the  project.  A  few  expressed  doubts  about  the  need 
or  practicality  of  the  proposed  project  and  questioned  its  desira¬ 
bility  in  view  of  what  were  seen  as  significant  adverse  environmental 


impacts . 


9 .03. 


In  response  to  a  request  to  the  U.  S.  Fish  and 


Wildlife  Service  for  an  evaluation  of  the  effects  of  dredging  and 
of  various  disposal  methods  on  the  area  ecosystem,  the  Service 
forme;!  an  ad  hoc  committee  of  experts  in  affected  natural  resource 
fields  to  develop  and  coordinate  a  plan  of  study  and  to  evaluate 
the  results  of  these  studies.  As  a  result  of  tile  recommendations 
of  this  committee,  tiie  following  reports  were  prepared  under  con¬ 
tract  to  tiie  1'.  S.  Armv  Corns  of  engineers: 

a.  A  report  on  regional  and  local  stratigraphy 
and  sedimentation  in  the  Charleston  Harbor  area,  PepartnenL  of 
Ceology,  University  of  South  Carolina,  P.  J.  Colquiioun. 


h.  Bioassav  studies.  Charleston  Harbor,  South 
Carolina;  an!  'flu  effects  of  dredging  harbor  sediments  on  Plankton, 
Belle  Baruch  Coastal  Jesearch  institute.  University  of  South 
Carol ina. 


i' .  Effects  of  drudged  harbor  sediments  on  larval 
estuarine  fish  common  to  Charleston  Harbor,  South  Carolina,  National 
Marine  fisheries  Service,  Beaut  ort ,  North  Carolina. 

d.  A  study  of  the  Charleston  Harbor  Estuary  with 
special  reference  to  deposition  of  dredged  sediments.  Office  of 
Marine  Conservation,  Management  and  Services,  South  Carolina  Vi Id- 
life  and  Marine  Resources  Department. 

The  ad  hoc  committee  administering  these  studies  is  chaired  by  a 
representative  of  the  C.  S.  Fish  and  Wildlife  Service  and  this 
agenev  will  prepare  and  submit  a  report  containing  the  conclusions 
and  recommendations  of  the  Service  relating  to  the  proposed  protect. 


C  I  ■  »  *  -7  r 


4.04  Coord  in.it  ion  of  draft  K1S. 

a.  Government  agencies. 

C  ■  S .  Department  of  Agriculture,  Soil  Conservation  Service 

Cerumen  t :  Appropriate  members  of  mv  staff  have  reviewed  the  draft 
environmental  impact  statement  for  the  Charleston  Harbor  Deepening 
Project  and  we  have  no  comments  to  offer. 

Response :  No  response  is  required. 


I  ■  VT1 


D_ep  a  r  t  me  n  t  o  f  He  a  1  tlc,_  Educat i  on,  and  Welfare 

Comment :  We  have  reviewed  the  subject  draft  Environmental  Impact 

Statement.  Based  upon  the  data  contained  in  the  draft,  it  is  our 
opinion  that  this  proposed  action  will  have  only  a  minor  impact  upon 
the  human  environment  with  respect  to  the  concerns  of  this  Department. 
Response:  No  response  is  required. 

federal  Power  Comm i ss i on 

Comment:  A  review  of  the  report  indicates  that  the  proposed  plan 

would  have  no  significant  effect  on  such  facilities.  However,  if 
there  are  any  electrical  power  transmission  facilities  or  natural 
gas  facilities  existing  in  the  vicinity,  these  should  be  protected 
Juring  const  rue t ion . 

Response :  Anv  electrical  power  transmission  facilities  or  natural 

■.as  f.ii  ilities  existing  in  the  vicinity  will  be  protected  during 
cons  t  rue  t  i on . 


C .  S .  Department  ot  Interior 


1.  Comment  :  •  ire  pleased  to  note  that  initial  steps  have  been 

t  il-o  n  to  i ■  i >1:1 !  1 1  v  with  the  requirements  of  the  Advisory  Council  on 
Historic  i’reservat  ion’s  "Procedures  for  the  Protection  of  Historic 
and  Cultural  i’rop.-rl  ies"  (federal  Register  Section  800,  January  28, 
14  7V). 


Ml 


1  i  >  in.-  Nit  it'ii. il  Reg  i  s  1 e  r  ot  Historic  Places  Lists  known 
‘iiltur  il  (historic,  art'  heo  1  og  i  ca  1  ,  arch  i  t  ect u  ra  1 )  resources.  It 
i  -  t !  it.'  ta  ;  pen  ;  L  a  i  1  i  t  v  th  the  const  rue  t  i  tv.;  or  licensing  agency 
’  o  i  .lent  i  t  v  sura  resources  in  the  area  of  pro  ject  impact  which 
"my  le  eligible  t  or  uominat  it'll  or  in  the  process  of  nomination, 
a  -  Ye  l  ]  n  t  iiose  a  1  reatlv  listed  in  the  Nation.il  Register. 

(  !' )  lit  v  nist  eultural  resources  are  nonrenewable,  special  care 
shou  hi  in  taken  it'  preserve  then  and  minimize  project  impacts  upon 
t  h<  fi.  Stale  historic  i*  reserv.it  ion  t)l  f  icer  should  be  consulted 
for  intermit  it'll  on  cultural  properties  and  his  comments  included 
in  tlie  final  statement.  If  there  are  areas  within  the  zone  of 
-.’reject  impact  that  have  not  been  professional  Iv  evaluated,  then  it 
is  the  responsibility  of  the  federal  agency  to  see  that  such  tin 
evaiua! ion  is  made.  Results  of  the  evaluation  should  also  be  in¬ 
cluded  in  tin-  final  statement.  Significant  cultural  resources, 
e-epec  i  a  1  1  v  those  subsurface  or  underwater,  which  are  subject  to 
destruction  or  damage  bv  the  project  should  he  salvaged. 

Response:  (a)  liie  proposed  project  as  presently  defined  will  not 

if  feet  unv  property  listed  on  the  National  Register  of  Historic 
.’I  ios  or  any  property  that  is  eligible  for  nomination  to  the  Regis¬ 
ter.  If  tht1  proposed  project  is  authorized  by  the  Congress,  historical 
i  e>e.  ts  will  he  considered  during  post  authorization  planning. 


he)  i  he  i.IS  has  been  coord  i  nated  with  the  State  Historic  Pre- 
•  erv  it  i'-n  I  i.  er.  live  re  ef  tort  will  he  made  to  protect  and  salvage 
in .  i  t  historical  or  cultural  significance  that  may  he  uncovered 

during  grub  i  const  rue  t  ion. 

''.'•ament  :  '.Ce  suggest  that  a  clarification  he  made  to  d  i  I  fere-  tinte 
"  t'l  onneridc  I  tliaain  I  deepening"  and  "  recommended  deauthor  i  /a*  '  a"  n 


Response :  The  differentiation  has  been  clarified  in  the  Final  EIS. 

3.  Comment :  1.0  Project  Description: 

(a)  The  term  "upland  disposal"  is  defined  on  page  22  as  "disposal 
above  the  highwater  mark."  Throughout  the  statement  the  term 
"upland"  is  used  frequently,  without  further  explanation.  The  term 
"upland"  appears  to  have  been  used  only  as  a  means  to  differentiate 
areas  that  are  above  from  areas  that  are  below  the  mean  high  water 
line.  We  believe  such  a  usage  is  misleading  and  suggest  it  be  clari¬ 
fied  . 

Response :  As  stated  on  page  22,  the  phrase  "disposal  above  the  high- 

water  mark"  is  terminology  used  by  the  EPA  in  their  letter  dated  29 
November  1972.  The  assumption  that  upland  refers  to  areas  above  the 
mean  high  water  line  is  correct. 

4.  Comment :  1.04: 

The  last  paragraph  indicates  that  approximately  1,110  acres  of 
new  diked  disposal  areas  would  be  needed,  probably  on  Daniel  Island 
proper.  It  is  our  understanding  that  these  disposal  areas  have  not 
been  selected.  The  environmental  impact  statement  should  either 
provide  a  general  description  of  the  probable  locality  on  Daniel  Island 
or  state  why  such  a  description  has  been  omitted,  e.g.,  that  a  disposal 
area  has  not  been  selected. 

Response :  The  acquisition  of  disposal  areas,  which  is  the  responsi¬ 

bility  of  the  State  of  South  Carolina  as  the  project  sponsor,  will  not 
be  accomplished  until  after  the  project  is  authorized  by  the  Congress. 
However,  a  general  description  of  the  areas  used  for  cost  estimates 
has  been  added  to  Section  2.13  of  the  EIS. 


5.  Comment :  2.0  Environmental  Setting  Without  the  Project: 

2.07.3: 

No  mineral  production  has  been  recorded  in  recent  years  in 
Charleston  County.  Sand,  an  abundant  resource  in  the  area,  has 
been  produced  in  the  recent  past  in  the  county.  The  statement 
indicates  that,  "The  Charleston  area.  .  .  was  formerly  the  most 
productive  area  of  phosphate  in  the  state,"  (but)  "...  mining 
in  the  area  has  been  insignificant  since  1920  and  ceased  entirely 
in  19  38.  .  .  " 

Investigations  by  the  L' .  S.  Geological  Survey  indicate  the 
presence  of  heavy  minerals  on  James  Island  and  on  nearby  Isle  of 
Palms  and  Kelly  Beach.  However,  the  statement  does  not  indicate 
the  possible  presence  of  heavy  minerals  in  the  project  area. 

Section  2.07.3  should  be  expanded  to  reflect  consideration  of 
heavv  minerals  as  potential  resources.  The  impact  of  the  project 
on  these  resources  should  be  discussed  in  sections  4.0,  5.0  and  8.0. 

Response:  Heavy'  mineral  resources  on  James  Island  and  on  nearby 

Isle  of  Palms  and  Folly  Beach  will  not  be  affected  by  the  proposed 
project.  As  a  result,  a  detailed  discussion  of  these  resources 
would  add  little  to  the  EIS. 

6 .  C  omment :  2.16: 

We  suggest  the  statement  contain  maps  of  sufficient  scale  to 
clearly  depict  t he  location  of  all  cultural  resources  in  the  Charleston 
area  within  the  zone  of  project  impact. 

Response:  other  than  existing  navigation  channels,  the  only  area 

to  be  affected  bv  the  project  is  the  upland  disposal  area  which  will 
not  be  notpiired  by  tin  project  sponsor  until  the  project  is  authorized 
bv  Congress.  Cultural  resources  of  anv  potential  disposal  site  will 
be  considered  during  post  authorization  studies.  A  map  showing  the 
location  of  all  cultural  resources  in  the  Charleston  area  would  add 
little  to  t he  CIS  s  i  nee  these  resources  will  not  he  affected  in  any 


7.  Ci'nimciit :  4.0  The  Probably  Impart  of  the  Proposed  Action 

on  the  Environment: 

(a)  The  entire  perimeter  of  the  Daniel  Island  site,  as  shown 
by  a  comparison  of  figures  4  and  10,  is  near  sea  level  and  must 
be  marsh  unless  the  former  marsh  has  already  been  destroyed  by 
spoil  deposition.  Such  deposition  on  marshland  lias  not  been  indi¬ 
cated  on  figure  10,  nor  has  it  been  mentioned  in  the  text.  Figure 
10  also  shows  that  the  former  disposal  area  is  diked  and  that  the 
spoils  were  clearly  deposited  on  marshland,  as  the  perimeter  of  the 
spoil  area  is  ringed  by  surviving  marsh.  The  fact  that  ail  present 
spoil  areas  shown  on  figure  4  extend  to  the  water's  edge,  or  beyond, 
suggests  that  marsh  bordering  the  shore  will  inevitably  be  destroyed, 
or  already  lias  been  during  recent  disposal  operations.  We  suggest 
these  apparent  discrepancies  be  clarified. 

(b)  It  is  stated  that  "The  Charleston  Harbor  estuary  contains 
thousands  of  acres  of  productive  salt  marshes,  none  of  which  would 
be  affected  by  the  proposed  project  since  dredged  materials  would  be 
disposed  of  an  upland  sites  or  in  approved  offshore  areas."  We 
feel  that  this  statement  needs  to  be  supported  by  map  documentation, 
as  maps  now  provided  (e.g.,  figure  L0)  suggest  that  the  disposal 
areas  delineated  on  figure  4  include  considerable  marsh.  That  map 
is  highly  generalized  with  regard  to  disposal  area  limits,  being  at 

a  scale  of  only  1:175,000  (about  2.7  miles  equal  1  inch).  Disposal 
areas  should  he  delineated  in  sufficient  detail  to  show  the  location 
of  existing  or  proposed  dikes  with  respect  to  shorelines,  tidal  inlets, 
and  t ho  limits  of  marshlands. 

Response :  (a)  Figure  4  was  included  in  the  FIS  to  give  the  reviewer 

a  general  overview  of  the  locations  of  disposal  areas  used  for  past 
and  present  Charleston  Harbor  maintenance  dredging.  These  disposal 
areas  have ,  in  most  cases,  been  used  for  several  years  for  the  deposi¬ 
tion  of  materials  generated  by  maintenance  dredging  and  are  not  going 
to  he  used  for  the  harbor  deepening  project.  Dredged  materials 
generated  by  the  proposed  project  ,  as  discussed  in  the  FIS,  will  be 


deposited  on  ^\ipland  areas  on  and  north  of  Daniel  Island  which  are  not 

(2) 

delineated  on  Figure  4,  in  an  existing  disposal  area  on  Morris  Island, 
and  *~^in  an  approved  offshore  area. 

Figure  10  is  a  reproduction  of  an  old  navigation  chart  of  the 
Wando  River  and  was  included  only  to  show  the  location  of  sediment 
sampling  stations  in  the  Wando  River.  The  boundary  shown  for  the 
Daniel  Island  disposal  area  is  not  an  accurate  representation  of 
the  current  boundary. 

(b)  As  discussed  in  the  EIS,  the  only  areas  being  considered  for 
disposal  of  dredged  materials  generated  by  the  harbor  deepening  project 
(both  initial  construction  and  maintenance  dredging)  are  upland  areas 
on  and  northward  of  Daniel  Island,  an  existing  disposal  area  on  Morris 
Island,  and  an  approved  offshore  area.  As  a  result,  the  statement 
paraphrased  in  paragraph  ( b )  of  this  comment  is  correct  since  none 
of  t he  productive  marshes  in  Charleston  Harbor  will  be  affected  by 
tile  deepening  project.  A  detailed  delineation  of  disposal  areas  in 
the  harbor  as  requested  in  this  comment  is  not  considered  to  be 
necessarv  since  none  of  the  existing  areas  will  be  utilized,  however, 
a  description  oi  these  areas  nas  been  audeu  to  Section  2.11  of  the  EIS. 

8.  Comment:  4.04: 

I'he  National  Register  lists  only  known  cultural  resources.  The 
construction  agency  cannot  take  for  granted  that  all  such  resources 
in  the  project  area  are  known.  Despite  the  fact  that  most  of  the 
material  to  he  removed  bv  dredging  has  been  deposited  in  modern  times, 
it  is  possible  that  historic  shipwreck  sites  will  be  disturbed. 

Charleston  Harbor  and  the  mouth  of  the  Cooper  River  were  extensively 
utilized  by  nival  vessels  during  the  Revolutionary  and  Civil  Wars, 
anil  many  ships  were  sunk  in  this  vicinity.  Although  modern  debris 
would  make  a  preproject  underwater  survey  impractical,  arrangements 
should  be  made  to  notify  the  Of  fie,  of  the  State  Archeologist  in  the 
.■vent  evidence  of  hi  uoric  shipwreck  is  revealed  during  dredging 
;n  tint  art  i  t  a.  I  tiral  material  nnv  be  salvaged  and  preserved. 


Response :  The  Of  1  ia1  ol  the  Slate  Archeologist  will  be  notified  in 

the  event  evidence  of  an  historic  shipwreck  is  revealed  during 
dredging  so  that  art i faotural  material  muv  he  salvaged  and  preserved. 

9  .  i  oitaaen  t :  a  .  1 0 : 

Reference  is  made  to  the  Cooper  River  Rediversion  project.  This 
reference  should  he  expanded  to  stress  the  significant  relationship 
of  this  project  to  the  future  of  the  Charleston  Harbor  project.  It 
should  hi"  spelled  out  that  the  long-term  planning  presented  in  this 
env  i  roum.i  ill  a  1  impact  statement  is  based  on  the  assumption  that  the 
rediversion  project  will  be  completed,  and  without  rediversion,  the 
env i r onmen t a  1  impact  statement  would  require  major  revision. 

Response:  A  detailed  discussion  of  the  relationship  between  the  harbor 

deepening  project  and  the  Cooper  River  Redivers  Lon  project  has  been 
added  to  the  referenced  section. 

10.  Comment:  h.O  Alternatives  to  the  Proposed  Action: 

The  special  studies  conducted  at  the  request  of  the  Corps  of 
engineers  resulted  in  the  recommendation  by  the  Fish  and  Wildlife 
Service  that  the  most  desirable  alternative  to  sea  disposal  environ¬ 
mental  l v  would  be  disposal  in  diked  areas  located  inland  above  the 
marshes.  We  believe  the  environmental  statement  should  be  expanded  to 
d  i  -  cus.:  the  eons  ido  rat  ion  given  to  such  an  alternative. 

Re  spon-..,:  A ;  discussed  in  the  ii!S,  materials  dredged  from  the  entrance 
channel  ■. a . > 1 1  1  he  placed  in  an  approved  offshore  area,  materials 
Jredu-’d  from  the  turning  basin  would  be  placed  in  the  Morris  Island 
d  i  -.pos.i  1  area  and  material.-,  dredged  from  the  harbor  and  Shipyard  River 
w  i  11  ie-  ml  iced  i  >n  upl and  areas  ol  Daniel  Island  which  are  located  inland 
of  ton  •  r  - 1 1  ■  n-  .  '1  he  impact.--  ot  those  various  disposal  methods  are 

.1  1  a  i  - .  ■  i  in  Ce !  a  i  1  in  Si  i  t  i  on  A  o  I  L  he  HIS. 


i.nvt  ronmental  I  rol  t  uni  .vgem  v 


1.  Comment  :  be  have  reviewed  the  Dralt  Knvi ronmental  Impact 
Statement  tor  tie-  deepening  el  t  iii.i  r  I  es  t  on  Harbor  and  Shipyard 
River  in  South  Carolina  and  find  that  exceptionally  good  coverage 
is  given  to  the  overall  environment.  However,  there  are  several 
areas  of  concern  to  which  further  consideration  should  he  given: 
(11  A  better  description  of  each  of  the  upland  disposal  sites, 
(d)  a  detailed  account  of  the  biota  on  these  sites,  and  (3)  the 


e 1  I ec t  ot  disposing  ot  soi 


containing  saltwater  on  these  sites. 


Response:  The  acquisition  of  disposal  areas,  which  is  the  res¬ 

ponsibility  of  tiie  State  of  South  Carolina  as  the  project  sponsor, 
will  not  be  aecomp 1 i shed  until  after  the  project  is  authorized  by 
the  Congress.  \! though  the  selection  of  specific  disposal  areas 
is  an  i  ten  of  post-nut hori  ••  it  i  on  planning,  the  project  sponsor  has 
indicated  that  it  is  desirable  from  his  position  that  these  disposal 
areas  be  located  on  ind  northward  ol  Daniel  Island  and  on  Morris 
island..  A  general  description  of  existing  disposal  areas  and 


t  iii -sc  areas  tr 


J .  I  1  o  i  t  ii  i  s  i :  i  s . 


or  cost  estimates  has  been  added  to  Section 


2.  Comment:  Furthermore,  although  eight  plans  for  the  disposal  of 
spoil  are  discussed,  it  does  not  appear  that  any  decision  has  been 
made  as  to  which  plan  will  be  used.  It  is  noted,  however,  that  in  the 
ini. Tin  Review  of  Reports  on  the  Charleston  Harbor,  preference  is 
g i ven  to  disposal  of  materials  at  sea  via  special  dredge  and  barge 
(Plan  8).  It  is  also  noted  that  implementation  of  Plan  8  is  conditional 
to  favorable  findings  of  a  pilot  program  indicating  that  dredged 
material  can  he  crop,  rlv  transported  and  disposed  of  at  sea. 


It  i ..i  it  ed  tui  tin  r  that  the  most  desirable  alternative  to  sea  dis¬ 
posal  ( econonii  ca  I  I  and  environmentally)  would  he  disposal  in  diked 
areas  located  inland  lhove  the  marshes  (PI  in  •> )  . 


.1 1  ( ernat  i  ves 


•van:: 

i  i  i  1  i  'I  i  : 


concerning  these 
i  i:  I  e  nu a  l  inn.  C< ms ecjuen t  1  v  , 
, •  I  hi  p re  i e<  t  and  Impact 


•  ’!  in  i>  i  :  ii  t.  s.ir.l  to  tin-  possible 

ir  i.a  .a  i:  !  ,i:ul  vegetation,  including 
lis  i.\.  w*. !  \  lead  i  ng  Iron:  t.  lie  proposi’d 


;ludv  ol  disposal 


■  ,  .  ii<  :  --  rauj.; 

i *■  ;i  .as  ..-d  in  Section  i  .04  of  the  draft 
.  a  •  d  i  d-  limine  leasibilitv  and  cost  of 
:  : •  - 1 1 1  -  i  or  charleston  Harbor  and  related 

•  i  nil  i  i  o  .’ill’s.  Tiie  purposo  ot  this 
:■  it  •  •  r  detail  in  Section  1.05  of  this 
d  of  disposal  oi  dredged  material  for 
developed  partially  from  input  ol  this 
u-ribed  in  Section  1.04  on  page  3  of  the 
1  pi  oi  ditfers  t rom  each  of  the  eight 
•-range  disposal  study,  and  the  reasons 
i  i  .  ns  see  in  Section  1.04  on  page  4  oi  the 
to  not :  !  hat  the  Ki’A  informed  the  Corps 

1  ‘ /.’  that  the  evaluation  and  interp re¬ 
ef  no:  t  on  sediment  sample's  from  Charleston 
■  a.ii  .  •  1  1  -ediment  upstream  from  the 
i  :  u  :  i  i  .■  ins  I  land  to  Cummings  Point 
i :  i  •  •  i  it  .  i : . ,  and  that  sediment  outside 
.  h.n.pe)-  a  r  e  d  >  and  disposed  of  offshore, 
i-  i  p!  an ,  i  so  »-ti  •  i  ronrient  ii  reservations 
i  i.i  .  rpe.i  r  unv.'i  r  ran  Led 


•  • 


■■'•-  ■  ■  - 


■ud.it  i..nc  of  KI’A  on  how 


3.  Comment:  Wo  also  recommend  re-evaluation  of  Plan  8  in  light  of 
the  Final  Regulations  and  Criteria  for  Ocean  Dumping  published  in 
the  Federal  Register  of  October  15,  1973  (Volume  38,  No.  198,  Part 
III).  Tests  should  be  made  of  materials  to  be  dredged  (as  outlined 
in  Chapter  227,61)  to  determine  whether  spoil  is  polluted,  in 
accordance  with  the  new  regulations.  If  such  materials  are  found 
to  be  polluted,  special  attention  should  be  given  to  Chapter  227.64 
which  states  in  part:  "Polluted  dredged  material  may  be  disposed 

of  in  the  ocean  if  it  can  be  shown  that  the  place,  time,  and  conditions 
of  dumping  are  such  as  not  to  produce  an  unacceptable  adverse  impact 
on  the  areas  of  the  marine  environment  cited  in  227.60  (c)."  The 
proposed  pilot  study  should  determine  whether  this  is  feasible. 

Response :  A  similar  comment  is  discussed  in  response  to  comment 

number  2  of  this  letter.  As  discussed  in  the  EIS,  the  only  materials 
which  will  be  disposed  of  in  the  offshore  area  arc  those  non-polluted 
sediments  to  be  removed  from  the  entrance  channel  by  hopper  dredge,  as 
recommended  by  the  EPA  in  their  letter  of  29  November  1972. 

4.  Comment:  Chapter  4.03.1  should  give  a  more  complete  description 
of  vegetation  on  the  upland  sites  and  of  the  possible  effect  of  salt¬ 
water  on  this  vegetation. 

Response:  A  general  description  of  vegetation  on  the  upland  sites  has 

been  included  in  Section  2.13  of  this  EIS.  Also  see  response  to 
comment  1  of  this  letter.  As  stated  in  Section  4  of  this  EIS,  upland 
vegetation  will  he  destroyed  in  disposal  areas. 

5.  Comment:  Chapter  5.02  should  include  a  description  of  the  upland 
vegetation  affected  on  the  various  sites.  This  should  include  an 


evaluation  • !  whether  ir.M'.  other  than  the  actual  disposal  site 
mav  !>«.  .it  lei  ted,  auii  a  -  d  r  l  i  ti  .iih'w  ays  leading  from  the  site,  with 
i  .  1 1  t  in  t  fiduat  i  >n  iii  lest  het  ies  and  property  values  in  the  area. 

■ie  .no:,  -  e  :  ,\  .  i  •;  i  1  a  i  comment  is  discussed  in  response  to  comment 

nunhe r  I  el  this  letter. 

".  i '  eminent  :  Cnapter  .08  should  re-evaluate  the  data  outlined. 

Ihis  is  neeessarv  because  of  the  new  ocean  dumping  regulations; 
however,  iil’A's  conclusions  that  certain  sediments  are  polluted  is 
still  valid  lor  inland  waters  (our  letter  of  November  29,  1972). 

ltespon.se:  A  re-evaluation  of  the  data  presented  in  Section  2.08 

el  this  illS  is  not  considered  necessary  since  materials  removed 
from  the  inner  harbor  wiLl  be  disposed  of  in  upland  areas.  Also 
.ee  responses  t. o  '•oraments  2  and  3  of  this  letter. 

7.  Comment:  We  also  find  the  Statement  contains  discrepancies 
and  contradictions  regarding  benthic  populations,  the  effect  of 
the  project  on  such  populations,  and  recovery. 

iiespon.se :  There  are  no  discrepancies  or  contradictions  regarding 

bent  hie  popu 1  at  ions . 

M .  Comment:  It  is  stated  (paragraph  4.035.1)  that  toxic  sediments 
a  i  vi  ■  "<  ssen  t  i  a  1  1  •/  eliminated  all  benthic  organisms  from  the  harbor 
hot  tor,."  However,  paragraph  4. 03.0.2  states  that  the  smothering  of 
benthos  at  the  ocean  disposal  site  wilL  be  short-term  as  the  destroyed 
or 'ini  uns  will  he  "replaced  by  recruitment  from  surrounding  areas." 

suggest  t  ii.it  if  this  material  is  toxic  enough  to  eliminate  benthic 
,  r  ea;  v.i.1  in  the  harbor  its  toxicity  should  also  preclude  repopulation 

!  I  !  1 1.  1 1  i  ,po  ;.1 1  site. 

j.\  j,  is  s  l  al  ■■  I  in  the  HIS,  materials  dredged  from  the  harbor 

;  i  ■  g  i  .  relerred  to  in  |)aragrnph  4.03.0.1  (4.05.5.1  in  the  draft  i.TS) 


w  i  i  I  bo  disposed  of  on  upland  areas  of  Daniel  Island  and  not  in 
t  :n-  of  f shore  disposaL  area.  Only  non-pol  luted  materials  removed 
!  rer  in  -  .-at  ranee  ehanne  1  by  hopper  dredge  will  he  placed  in  the 
ei  i  shore  .!  i  spus  i!  area.  Therefore,  the  impacts  presented  in  Section 
i.O  i.  n..'  ot  this  HIS  are  correct. 

.  . 'mmen t :  We  further  suggest  that  if  the  channel  bottoms  are 
devoid  of  benthic  organisms,  the  discussion  (paragraph  4.03.7.1) 
o  resuspension  of  invertebrates  into  the  water  column  at  the  dredged 
and  disposal  sites  by  ocean  disposal  operations  is  not  relevant  to 
this  p ro  jet  t  . 

:T  nons.e:  As  stated  in  the  response  to  the  preceeding  comment,  the 
channel  bottoms  that  are  devoid  of  benthic  organisms  are  located 
in  till  inner  portion  of  the  harbor.  The  discussion  referred  to  in 
So.  t  i-\i  *.di.7.1  applies  to  the  dredging  of  material  from  the  outer 
h  1 1  ’■>•■>  r  and  its  deposition  in  the  offshore  disposal  area. 

!  it .  ilommejU  :  Paragraph  4.03.7.4  says  studies  show  that  fish  will 
O',  -id  turbid  waters  if  possible.  This,  too,  indicates  that  any 
t  o e d  in,;  it  t  lie  disposal  site  will  be  limited  because  of  high  turbidity 
i"  i  ft  her,  it  is  indicated  that  the  dredged  material  may  increase  the 

while  paragraph  4.03.7.5  reveals  that,  although  fish  can  tolerate 
it  i  .fn  turbidities,  they  cannot  do  so  when  turbidity  is  accomplished 
:  t  i i  it  i  gh  iii 'I) . 

rb  ;;>.<»  ><•  Section  4.03.7.5  contains  a  general  statement  about  the 
Mi'-Tiii  i  i  on  of  certain  water  qua  Li  ty  parameters  insofar  as  they  nor¬ 
mal  I  ai  fool,  fish  lile.  the  BP  A  incorrectly  states  that  this  Section 
von  I  tii.il  fish  can  not  tolerate  high  turbidities  in  the  presence 
■  I  nib’  i'>  >’i .  lii  is  suction  does  not  specifically  mention  BOD.  However 
i  i  i  i-  mi  led  ih. it  the  above  comment  is  directed  to  the  impacts  of 
a.  !'■  i  .1  i  inrnidit  i  os  in  the  offshore  disposal  area.  As  discussed  in 
'  ■  :.!  i ,  "i.Horiut  ,  which  will  he  placed  in  this  offshore  area  will  be 

•  i  •  ;  :  i . 1 "  i  i  iio  out  r.ini-e  channel  bv  hopper  dredge.  These  materials 


•  mv  ::i*  >s  l  lv  i.i.ir^i'-s;iMiik‘d  and  contain  on  I  v  small  quantities  of 
■  >r  'iiiia  material  and  ill.  As  a  result,  it  is  not  anticipated 
!  nnt  turbidities  i;otier  iteil  by  l  ho  hopper  dredge  will  be  sufficient 
i  •  .  i  .  .n  i  :  i  c  an  t  I  v  a  i  1  ee  t  fish  populations. 

li.  comment:  finally,  it  is  noted  that  the  peninsula  of  Charleston 
his  a  part i  .ml  ate  problem,  of  ton  great ly  exceeding  national  primary 
.-t  andards  for  am  ient  air  qual  i  tv.  Because  of  this  problem,  we 
recommend  t  hat  the  final  environmental  impact  statement  give  assurance 
that  eont  riimt ions  of  dust  will  not  accrue  from  transportation, 
temper  irv  st erase  or  permanent  land  storage  of  dredged  material. 

Response :  Air  qual i tv  on  the  Charleston  peninsula  becomes  a  problem 

on  1 v  during  temperature  inversions.  These  inversions  persist  only 
durian  periods  of  low  wind  speed.  in  view  of  the  considerable  distance 
!•  to  tlie  Cooper  River,  it  is  extremely  unlikely  that  a  wind  of 
sufficient  velocity  to  carry  dust  from  a  disposal  area  on  Daniels 
island  would  be  insufficient  to  break  up  the  inversion  over  the 
peninsula.  Morris  Island  is  further  yet  from  peninsular  Charleston, 
furthermore,  the  dredging  operation  for  the  deepening  project  will 
be  similar  in  all  respects  to  the  dredging  requirement  for  the  existing 
P to j eel ,  and  the  existing  project  lias  never  created  any  dust  problems. 
Because  this  problem  is  in  the  nature  of  one  having  little  or  no 
probability  of  ever  materializing,  it  is  not  considered  necessary  to 
i. hires.;  it  in  the  CIS. 

If.  i.c: ... :  tilt  :  In  addition,  in  paragraph  4.06,  the  types  of  pollutants 
,  ■  i).  t  ltd  ihou  Id  ho  identified,  and  the  word  "temporary"  should  be 
■i.  ril'eti  since  continued  maintenance  and  dredging  will  be  required. 

:  ih'  pollutants  referred  to  in  this  paragraph  would  be  of 

is.  I  ,oc  normal  I v  expected  in  exhaust  gases  from  diesel  and  gasoline 
powcr.-i  I  i  i;t  ••  run  1  combust  ion  engines  which  are  used  to  power  the  dredge 
iii-.i  it  .  support  vessels .  Since  the  number  of  engines  involved  is  very 
i  .  ,  cut  the  dr.dc.in;'  operation  is  eontinuallv  moving,  it  is  highly 


< 


uniir.  1,  f  :  i  1 1  pi'  i  i  it  .int  ,  will  be  measurable  at  existing  air  quality 

•  tat  i  .  Si  nee  t  he  UreJ'e  i  •:  not  now  nor  will  it  become  a  permanent 
t  i  tar,  in  in<-  uareer,  t  he  impacts  on  air  quality  in  any  given  1  o- 

•  1 1  i  t  \  :  r-  » :  i  ■.  i re  I  to  he  t  empornrv  . 

I  ■  S.  Department  of  commerce 

i  .  ■  ey;  ;en  t  :  i  . 1 '  r  i  ii  jt  e  t  Deser  ipt  ion 

I  . 1 1 »  I't  'posed  Dredged  Material  Quantities  and  Placement 
;’l  m 

Page  pir  ie,ranii  '■> .  Pni  ;  paragraph  is  not  clear  with  respect  to 
t  :;c  1  oeat  i .  n  ‘’I  the  1,11*1  acres  required  for  diked  upland  disposal 
or  (lie  oi  i  res  ice.le  !  annua  I  1  v  for  disposal  of  additional  shoal 
:  e  t  i  a  1  y!> 1  r  it  •  a  eaci  vi  it'  is  a  result  of  harbor  deepening.  The 

- 1  if  e-ont  •  ii  ■  ’  *  1 1  ■*  ■;  fine  md  specify  tiu-  location  of  these  areas. 

"'peie  ■  ■:  \  i;  il  tr  orru'itt  has  hoen  discussed  in  response  number  4 

t  letter  I  ro"t  t  ne  i  .  S.  aep  art  ment  of  Interior. 

h  ,it  :  t'.nvi  ronmental  Setting  Without  the  Project 

.!  .  I  t  li  i  e  1  ogL  c  a  1  Re  sour  c  es 
d.lt.’i  tlommercial  fisheries 

i'l.’e  i7.  pira.jrapli  2.  1  1.4.  1  .  II"  the  statement  indicating 

'  n  o  .  .  .  i  t'1  a  i  ’  i  P'i,hi)i)  pounds  or  8,044,000  herring  were  liarves- 

f  ■  r  ■  :  ■.  iii*  iv  r  i  •  we  i  glil  of  these  herring  would  be 

•  i  'c  •  .  ..  i  a  i  t  itese  values  bt‘  verified. 

lit,  i  n  r  .a  i  i  vh  harvested  has  been  corrected  in 


•  ••  if'cihli  I  mjiaet  >>i  the  Proposed  Action  on  the 
n  i  v  >;■"!. -n  t 

'!  i  i  it  .  n’  rice  D rede,  i  nc. 


1  I 


»  ...  • 


ft  • 


ft  • 


ft  • 


>  • 


•  • 


Page  84 .  The  location  and  description  of  the  49-acre  upland 
disposal  site  must  be  given  before  the  impacts  of  maintenance 
dredging  can  be  predicted.  We  suggest  that  this  section  be 
readdressed  after  the  disposal  site  has  been  selected. 

Response :  The  project  sponsor  has  indicated  that  the  49  acres 

would  be  located  on  or  northward  of  Daniel  Island  but  cannot 
make  a  definite  committment  on  the  exact  location  of  these 
areas  until  the  project  is  authorized  by  Congress. 


4.  Comment :  4.10  Existing  Projects 

Page  85.  Since  the  proposed  project  would  have  a  favorable 
cost-benefit  ratio  at  a  lesser  depth  without  the  Cooper  River 
Rediversion  Project,  we  recommend  that  this  section  be  expanded  to 
consider  the  possibility  and  the  consequences  of  not  rediverting 
the  Cooper  River.  For  example,  if  the  Cooper  River  were  not  rediverted, 
what  depths  would  result  in  a  favorable  cost-benefit  ratio  for  the 
Charleston  Harbor  project,  and  what  would  be  the  impact  of  the  required 
dredging  on  the  quantity  of  dredged  material  and  the  area  needed  for 
its  disposal? 

Response :  If  the  Cooper  River  were  not  rediverted,  the  Deepening 

project  would  have  a  favorable  benefit/cost  ratio  at  38  feet  instead 
of  40  feet  for  Charleston  Harbor  and  35  feet  instead  of  38  feet  in 
Shipvard  River.  These  major  changes  in  depth  result  from  the  large 
quantity  fo  shoal  material  which  would  have  to  be  removed  annually. 

In  addition  to  the  added  expense  of  dredging,  approximately  twice  as 
many  acres  of  disposal  area  would  be  required  during  the  life  of  the 
project. 


Additional  informat  ion  on  the  dredging  requirements  of  the  Charles  ton 
Harbor  Deepening  Project  under  a  condition  of  no  rediversion  of  the 
Cooper  River  has  been  added  to  the  EIS. 


Comment :  As  requested  in  your  Letter  of  24  September  1974,  the 

subject  FIS  lias  been  reviewed  by  this  office  and  no  conflicts 
within  Coast  Guard  mission  areas  were  noted. 

Response :  No  response  is  required. 

AdvJ.sorv  Counci  1_  on  Historic  Preservation 

Comment :  Ibis  is  in  response  to  your  request  of  September  24,  1974, 

for  comments  on  the  environmental  statement  for  Charleston  Harbor 
Deepening  Project,  Charleston,  South  Carolina.  Pursuant  to  its 
responsibilities  under  Section  102(2) (C)  of  the  National  Environmental 
Policy  Act  of  1969,  the  Advisory  Council  on  Historic  Preservation 
has  determined  that  while  you  have  discussed  the  historical,  archi¬ 
tectural,  and  archeological  aspects  related  to  the  undertaking, 
the  Advisory  Council  needs  additional  information  to  adequately 
evaluate  the  effects  on  these  cultural  resources.  Please  furnish 
additional  data  indicating: 

Comp  L  i  ance  with  Executive  Order  11593  of  May  13,  197 1_. 

a.  In  the  case  of  land  under  the  control  or  jurisdiction 
of  the  Federal  Government,  a  statement  should  be  made 
as  to  whether  or  not  the  proposed  undertaking  will 
result  in  the  transfer,  sale,  demolition,  or  substantial 
alteration  of  potential  National  Register  properties. 

It  sin'll  i  ;  the  case,  the  nature  of  the  effect  should 
be  clearly  indicated. 

b .  In  the  cast-  of  lands  not  under  the  control  or  juris¬ 
diction  of  the  Federal  Government,  a  statement  should 
be  nude  as  to  whether  or  not  the  proposed  undertaking 
will  lontrihute  to  the  preservation  and  enhancement  of 


non- i'ede ra  1 1  y  owned  districts,  sites,  buildings, 
structures,  and  objects  of  historical,  archeolo¬ 
gical,  architectural,  or  cultural  significance. 


c.  We  are  particularly  concerned  about  the  effects  of 
dredging  and  disposition  of  spoils  on  archeological 
resources . 

d.  To  insure  a  comprehensive  review  of  historical, 
cultural,  archeological ,  and  architectural  resources, 
the  Advisory  Council  suggests  that  the  environmental 
statement  contain  evidence  of  contact  witli  the  appro¬ 
priate  Slat*.1  Historic  Preservation  Officer  and  that 

a  copy  of  iiis  comments  concerning  the  effects  of  the 
undertaking  upon  these  resources  he  included  in  the 
environment  tl  statement .  The  State  Historic  Preserva¬ 
tion  oftieer  for  South  Carolina  is  Mr.  Charles  Lee, 
Director,  Archives  Department,  1430  Senate  Street, 

Columbia,  South  Carolina  29211. 

Response :  a.  file  suggested  statement  has  been  included  in  this  LIS. 

b.  1'he  suggested  statement  has  been  included  in  this  LIS. 

c.  A  similar  comment  has  been  discussed  in  response  fo 
comments  1  and  8  in  the  letter  from  the  U .  S.  Depart¬ 
ment  of  Interior. 

d.  The  Draft  LLS  was  coordinated  with  the  State  Historic 
Preservation  Officer  througli  the  State  Clearinghouse. 
Comments  received  during  this  coordination  will  he 
included  in  this  LIS. 


South  Carolina  State  Ports  Author i ty 
Comment:  The  State  Ports  Authority  expressed  support  for  the  project 

and  provided  information  on  the  importance  of  the  project  to  the 
shipping  industry  and  on  the  impact  of  the  State  Ports  Authority  on 
South  Carolina's  economy.  i'hoy  also  urged  that  the  project  proceed 
on  the  basis  of  using  upland  areas  for  the  disposal  of  dredged  materials 
but  recommended  that  ocean  disposal  be  implemented  as  soon  as  possible. 


Response:  The  proposed  project  is  essentially  as  recommended  bv  the 

State  Ports  Authority  and  no  turt'aer  response  is  required. 


Sout  h  I'a  ro  i  ina  W  i  1  >!  i  i  i'e 


i!ul  Marine  Resources  !>ep;i rtment 


1.  Comment  :  As  you  kiiou  ,  the  above  is  focused  on  improvements  of 
Charleston  Harbor  and  existing  ship  channels  to  accommodate  deep-draft 
vessels  which  are  so  prevalent  today  with  the  adoption  of  containeriza¬ 
tion.  Modern  trends  clearly  indicate  that  the  present  AS-foot  channel 
depth  is  not  adequate  for  a  competitive  port  city  Although  this 
project  may  he  justified,  the  problem  of  dredged  materials  disposal 
in  this  case,  .1“  million  cubic  yards,  is  a  major  factor  to  consider 
i  n  era  1  u.it  i  nr.  the  Ids. 


I'h is  department  conducted  an  estaurine  values  study  under 
contract  to  the  Corps  of  engineers  a  ml  our  results  and  recommendations 
are  adequately  reflected  in  the  Ids  In  general,  the  I-IIS  presents  an 
accurate  project  description  and  the  probable  impact  of  the  proposed  work 
is  wad  1  summarized  in  our  review,  we  found  several  details  which  should 
he  comment  ed  on  as  a  matter  of  suggested  revision  in  the  final  draft. 

I  hey  a  re  a s  fo 1 1 ows : 

Response :  No  response  is  required. 


Comment  :  be  do  not  necessarily  agree  with  the  recommendation  on 
I'.i/.e  !<  concerning  disposal  alternatives.  The  disposal  of  materials  at 
■ci  I-  not  the  most  desirable  alternative  under  all  circumstances,  In 
o:;r  opinion,  upland  disposal  in  selected  diked  areas  would  he  far  more 
,:■.  :  rahlt  e;  well  as  -a  fei  than  offshore  disposal  We  feel  relatively 

■  n:d  h  nf  that  ><  i jug  i  c.i  I  f- ■ ;  >e  r .  1 1  s  s  i  ons  would  occur  if  toxic  sediments 
WeC  dirtied  it  ,ea 

IT  >  pen  si  :  \S  -titi-d  on  Rage  (<  of  the  draft  HIS,  the  recommendation  for 

I'dlmi-i  i  I  ;po  ,  1 1  ,if  dredged  material  was  submitted  by  the  Bureau  of  Sport 
s;  i it d  wildlife  a-  being,  the  most  desirable  method  of  disposal 
' .  :  e  o ;  •  a.  • t  it  od  n  oianu-mlcd  for  this  deepening  project .  The 

r  •'  >  •  ;a,  1 .  ■.!  pi  ni  -it  d  i  -po  s .  i  1  provides  lor  the  disposal  in  up  1  fid  areas 
a  i  •  ■  ii  1 1  ■  r  d  .a  ,  i  :  roi':  tin  sna  r  h.irlMi  i  ad  tor  olt  shore  disposal  o  t 


3.  Conmcnt :  On  Page  3,  it  is  stated  that  approximately  1,110 
acres  of  diked  upland  disposal  area  would  be  needed  for  the 
deepening  project,  We  suggest  that  the  impact  of  disposal  in 
this  area  lie  described  and  the  area  be  specified  as  to  the  selected 
nature  of  the  site.  We  can  only  assume  it  is  on  Daniel  Island, 
but  there  is  no  information  on  type  of  habitat  displacement. 
Response:  A  similaj  comment  has  been  discussed  in  response 

number  -1  to  letter  from  the  II.  S.  Department  of  Interior  and 
response  number  1  to  letter  from  the  P.nvironsnent al  Protection 
Agency . 

I  ('o’  .’ut  :  On  Page  da,  the  rediversion  project  is  briefly 
i-.eni  i  oc;  d  a.  it  re  1  at  e.-.  to  bone  f  j  l -cost  ratio.  It  should  be 
ora  i  ■'.■•. !  i  ■  .• !  ive  to  i  t  ove  r;.l  1  importance  to  tlu  lt:>  i  hoi  maiuten- 
au.’t  j  •  a- \i  <vt  in  tin  iim.  are.  Qua  nt  i  1  :  t  i ;  e  p  reel  i  et  i  tins  on  dcsei  eased 
sedii  cm!  j  .  i  t ,  .  with  red.i  versi  on  shot)  lei  be  included.  Also,  it 
appea!  that  a  :-.t  ate  ,:ent  is  nccessa  ;•)'  to  expl  ieate  the  status  of 
t’r.e  i  if.  in  the  ctenl  thal  red  i  vena;  i  on  does  not  occur. 

Re: .po.e-s- :  Ad  '.it  ional  infoimat  ioa  has  been  added  to  Section  -1.10 
of  this  I i ! S . 

:>,  (!o;.:..ienl  :  On  Page  P7,  Reference  7.03  and  8.0,  offshore  disposal 

especially  of  polluted  bottom  sediments  could  have  long-term  effects 
on  certain  types  of  bottoms  such  as  natural  reefs,  sea  bass  banks, 
etc.  These  effects  could  be  more  serious  than  inland  disposal  on 
relatively  barren  areas.  We  feel  that  the  statements  under  7,03 
and  ,8.0  are  too  general  in  comparing  the  potential  effects  of  off¬ 
shore  versus  inland  disposal. 

Response :  Section  7  05,  which  contains  specific  reference  to  the 

disposal  plan  that  provided  for  the  offshore  disposal  of  all  dredged 
material  has  been  revised  to  indicate  that  this  plan  could  have 
adverse  effects  on  the  offshore  biota.  Section  8.0  is  a  discussion 


of  the  irreversible  and  irretrievable  commitments  of  resources  that 
would  be  required  of  the  recommended  plan.  The  recommended  plan  pro¬ 
vides  for  offshore  disposal  of  only  that  material  d redyed  from  the 
outer  harbor,  and  this  has  been  clarified  in  this  section.  More 
detailed  discussions  in  Section  7  and  8  would  be  repetitious  of  material 
in  Sections  I  and  f>. 

(>«  Comer  t  :  Append  >>  I-  -  A  comprehensive  listing,  (if  bj'rds,  mammals, 
etc.,  is  present'..!.  The  river  otter  (I.utra  can.ndc ns  i  s )  and  liarbor  seal 
fl'hoea  vi  1  u  I  i  r  i  vi.  -olor  1  should  be  added  to  the  list.  'I  he  invertebrates 
1  !  e  V  is  i  i  i  v .  -  ej  i  n  i  .  i  nd  r  i  sou  1  d  lie  1)  f  ondci  :  cal  t  o  i  n  c 1 1  id  o  the  mo  re  coi  .i.io'a 
.specie:.  - 1  v  1 '  .  .  1  <>«.i  .or'rt  es  sj>;i.  ,  squid  ( I  o  1  i  <  j  •  >nci  i '' )  ,  1  'i>  1  yi  :r  ;od  a  ,  hooked 

U'Sl.fl  ,  (  iC. 

'i  Me  scion.  i  i'ic  names  for  v.hite  shrimp  aid  the  eastern  i  ud  sne  •  J  are 

Is  rptue'e :  Volir.i  ;n  es  appendices  such.  as.  Appendix  !',  are  not  included  in 
1  i  S '  s,  ]  i ''  'pa  I'vii  sr!  ...  tiiu  nf  to  tin  draft  PIS  unless  major  revisions  are 
suggest  ed  during  coordi  ".at  i  on  of  the  draft  IMS.  The  additions  and  cor¬ 
rection:,  suggested  above  have  been  not  ed ,  however,  they  are  not  considered 
to  be  significant  enough  to  warrant  the  inclusion  of  a  revised  Appendix 
li  in  this  revised  draft  h IS. 

7.  Comment:  Pape  93,  plan  ft 2  -  Although  hopper  dredge  material  dumped 
in  the  offshore  disposal  area  has  not  been  found  to  have  adverse  effects 
on  the  dumping  area,  it  should  be  pointed  out  that  most  of  the  silt  and 
fine  materials  of  the  harbor  bottom  are  not  retained  by  the  hopper  dredge 
and  go  back  overboard  on  site.  The  effects  of  this  material,  especially 
if  in  areas  where  toxic  sediments  occur,  could  be  significant.  The  fact 
that  material  in  the  upper  Harbor,  ns  pointed  out,  is  of  a  finer  nature 
than  in  the  area  now  dredged,  magnifies  this  problem  rather  than  reduces 
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it  as  implied  here.  Our  observations  indicate  that  a  significant 
percentage  of  the  dredged  materials  are  stirred  up  by  the  action 
of  the  dredge  and  rather  than  being  retained  in  the  hopper,  are 
merely  pumped  back  overboard  causing  turbid  conditions.  The 
resulting  turbidity  probably  has  as  much  effect  on  the  marine 
biota  as  deposition  of  these  materials  on  the  dumping  grounds. 

The  fate  of  resulting  turbid  masses  depends  on  prevailing  winds 
and  currents  Thus,  such  turbid  conditions  could  become  problema¬ 
tical  during  seasonal  runs  of  postlarval  shrimp  and  fish. 

Response:  This  part  of  the  revised  draft  lilS  has  been  revised  to 
show  that  tlie  biological  productivity  of  the  offshore  area  could 
be  reduced  if  polluted  sediments  from  the  inner  harbor  are  deposit!' 
there . 


b  •  Citi/.ens  .uui  cjjt  i  zl1  n  groups 

Sou t h  Caro lino  L lectric  and  C;is  Company 

Comment :  These  remarks  address  t  he  Drat  t  iaivi ronment al  Statement 

ot  the  Charleston  Harbor  Deepening  Project  issued  September  1974. 

Cage  4.1,  paragraph  .1.10.4,  the  Ashiev  River  Seat  ion.  You  have 
omitted  our  Plant  llagoed. 

!  able  7,  Page  12'*,  under  Berkelev  Countv,  and  paragraph  2.10.3, 

Page  3i,  the  388, 750,000  gallons  per  dav  should  be  462,911 ,000 
gallons  per  day  ot  cooling,  and  2,000 ,000  gallons  per  dav  ash 
sluice  water. 

1  i b 1 e  9,  Page  131,  Charleston  County,  Plant  Hagood  (see  our 
paragraph  1  above)  should  be  67.82  million  gallons  per  day  and 
the  type  treatment  should  he  cooling  water  and  plant  process  water. 

Response;  Hie  suggested  corrections  have  been  made  in  this  final 
CIS. 

i ) L  he rs 

A  total  of  30  letters  (listed  below)  were  received  from  interested 
individuals,  and  various  Congressional,  business,  and  shipping 
interests.  All  expressed  support  for  the  proposed  project.  Because 
oi  their  similarity,  individual  responses  were  not  prepared  for  these 
letters.  All  letters  of  comment  received  are  attached  as  Appendix  B 
t \  this  KIS. 


Honor. li)  Li 


lion o rah  I  e 
Hon i  >■  al)  1  e 
llonorah  1  e 
■  i'  i  no  r  in  I  e 


lames  R .  Mann,  L' .  S.  House  of  Representatives 

Clwli'  M.  Danger)  ield.  State  of  South  Carolina  Representative 
James  B.  !/.l  wards,  State  of  South  Carolina  Senator 
Harris  P.  Smith,  State  of  South  Carolina  Senator 
i..  Mt  n.i.il  Rivers ,  Jr.,  State  of  South  Carolina  Representative 
John  il .  Bourne,  I  r .  ,  M.r.'or,  Citv  o!  Hurt  h  Charleston 
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Hone  rah  1 o 


Sorth  Charleston 


lr.  Frank  R.  Sadler,  Aireo  Alloys  and  Carbide 

Ir.  S.  Caruso,  Amor  I ux  Steel  Products  Corporation 

lr.  Co  raid  L.  Zulli,  Amobelge  Shipping  Corporation 


lr.  W.  F.  Wilson,  Associated  Container  Corporat ion(USA) 

lr.  I..  N .  Bagnal,  Bagnal  Lumber  Company 

lr.  Herman  B.  Little,  Bowman  Transportation,  Inc. 

lr.  F.  S.  Braswell,  Braswell  Shipyards,  Inc. 

lr.  K.  M.  Olson,  Carolina  Kastman  Company 

lr.  K.  Randall  Swan,  lr..  Charleston  Branch  Pilots'  Association 

Ir.  Thomas  K .  Thornhill,  Charleston  Oil  Company 

lr.  Neil  McCaskill,  Jr.,  Coastal  Forwarders 

lr.  W.  W.  Wi lliams , Jr . ,  Coastal  Steel  Forwarders 

lr.  John  11.  Hardwick,  Commercial  Bonded  Warehouse ,  Inc. 

lr.  R.  A.  Miller,  Crvovac 

lr.  Currie  B.  Spivey,  Jr.,  Daniel  Construction  Company 
lr.  Michael  A.  Ca lasso,  Del  Monte  Terminal 
■lr.  Richard  P.  Coon,  K.  1.  Du  Pont  De  Nemours  &  Company 
Ir.  A.  A.  Hancock,  IAxoii  Company,  l'.  S.  A. 

Ir.  1).  M.  Russell,  General  Klee  trie 

lr.  Cleveland  S.  Harley,  Harley  Corporation 

lr.  1*.  F.  Forester,  Hoest  Fibers  Incorporated 

lr.  John  A.  McPherson,  Jr.,  LBC&W  Industrial 

lr.  II.  M.  Long,  Leigh  Textile  Company 

lr.  K.  S.  Corbin,  Lifetime  Doors,  Inc. 

lr.  T.  A.  Fridv,  Jr.,  Lockwood  Greene  engineers,  Inc. 

lr.  S.  Fox,  The  Maritime  Association  of  the  Port  of  Charleston 


lr.  Jack  McCarthv,  Greenville,  S.  C. 

It.  Herbert  J.  Rocchi,  Newton  International  Corporation 

Ir.  C.  M .  Anderson,  Overnite  Transportation  Company 

Ir.  Janes  P.  i.amb,  Palmetto  Shipping  and  Stevedoring  Co.,  Ini’. . 

Irs.  Cirlottu  I.  livers.  Pilot  Club  of  Charleston,  South  Carolina 

lr.  Michael  F.  Del.mev,  i’ri-  ■■  Paper  Corporation 

lr.  W.  ii.  Cel  I  i  Gt,  ReeVi  s  Controller  Division 

lr.  I..  .  lunar,  S.  a  o- 1  .owe  I  I  Corporation 

Ir.  I.  a.  Hut  .•h."aui .  Seaboard  Coast  Line  Railroad  Company 

It.  eise:.  v. .  far  rah ,  Seat  rain  i  i  no*; .  Inc. 


1 


Mr.  Charles  J.  Arocha,  South  Atlantic  Terminals,  Inc. 

Mr.  John  H.  Lumpkin,  South  Carolina  National  Bank 
Mr.  S.  Fox,  Southeastern  Maritime  Co. 

Mr.  Timothy  S.  Street,  Street  Brothers,  Inc. 

Mr.  William  Lowndes,  III,  Tindall  Concrete  Products,  Inc. 
Mr.  Calvin  H.  Reed,  Utica  Tool  Company,  Inc. 

Mr.  Robert  E.  Whiteside,  Wilbur  Smith  and  Associates 
Mr.  E.  W.  Waring,  White  Stack  Towing  Corporation 


9.05  Coordination  of  revised  draft  EIS. 

U.  S.  Department  of  Commerce 

Response :  There  are  no  planned  activities  which  will  disturb 

or  destroy  any  of  the  tidal  bench  marks  located  in  the  project 


U .  S .  Department  of  the  Interior 


No 

response 

is  requ  i  red  . 

u.  s. 

Coast  Guard,  U. 

S. 

D.  T. 

No 

response 

is  required. 

Environmental  Protect 

.  ion 

Agency 

1.  Response :  The  provision  of  disposal  areas  for  the  proposed 
project  will  be  the  responsibility  of  the  project  sponsor,  the 
State  of  South  Carolina.  The  project  sponsor  has  indicated  that 
it  would  be  desirable  from  his  position  to  locate  the  upland  dis¬ 
posal  areas  on  and  northward  of  Daniel  Island.  Although  the  exact 
location  of  these  disposal  areas  will  not  be  known  until  the  post¬ 
author  izat  ion  stages  of  planning,  a  description  oi  those  areas 
used  for  cost  estimates  is  presented  in  Section  2.13  of  this  EIS 
and  the  impacts  are  discussed  in  Section  4.03. 

2.  Response:  The  present  diked  disposal  areas  on  Daniel  and  Morris 

Islands  will  not  be  expanded  to  include  new  marsh  areas  when  they 
are  filled  to  capacity.  As  discussed  in  several  places  in  the  EIS 
(Sections  1.04,  4.03),  disposal  areas  to  be  utilized  for  the 


% 


2.  Response :  l'he  pro.Iuc  t  i<>u  o!  im'sijii  i  tin's  in  ilispos.il  .irons  is 
greatly  influenced  by  the  physical  characteristics  of  soil  within 
the  disposal  area.  When  disposal  areas  have  been  selected,  the 
Department  oi  health  and  environmental  Control  will  be  consulted 
about  measures  to  reduce  mosqu i to  product  ion. 

S.  C .  W  il_d  life  and  Marine  Resources  Department 
Response :  Quantitative  predictions  on  decreased  sedimentation  rates 


with  and  without  the  proposed  deepening  project  have  been  added  to 
Table  1  of  this  K1S. 
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RECOMMENDED 


Plan  ol  Improvement 
Deepen  existing  project  to  40 
feet  and  widen  bosins  and 
channels  as  shown  based  on 
the  implementation  of  the 


ing  project  to  40  Deepen  existing  project  to  38 
!en  bosins  and  feel  and  widen  basins  and 

shown  based  on  channels  as  shown,  based  onth* 
station  of  the  delay  of  implementation  of  the 
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Surn- try  .'£  Physical  .Chemical  ami  i  cr.-bio!  eg i cal  Data  Collected  by  the 
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Monthly  abundance  of  zooplankters  in  experimental  plankton  tows,  North  Santee  River,  1963-1964. 
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TABLE  17 

-tending  i  mp»  h  p«*  r  rjrfivt  inti  :.f  flahe*  ard  Invertebrate*  In  three  Cooper  River,  South  Carolina,  tidal  atreaa^  tn  April,  July, 

vrtu.rt  IS  71  .  Number*  ot  >rganlaia*  are  autceiuied  by  weight*  tpourda1  in  parantheaca. 


Sampling  Sit* 

Or  ganl  iu 

Clout  er 

No.  1 

Clouter 

No.  2 

Bushy  Park 

Mean1 

...  • 

,c 

April 

Jul  y 

November 

Apr  i  1 

July 

November 

April 

July 

November 

April 

July 

Nov a afca r 
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Flahea 
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Cep  1  ana ; ei da*  -  gar* 

,.e^  la  .<et  *u>  oaeeua,  locgnoa*  gar 
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(13.5) 
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(0.1) 
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'  1 

(-0.1) 
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Aailldae  -  bow  f  In  a 

Am  la  calve,  bow fin  » 
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(2-6) 

<1 

(0.9) 
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Annul  i  !  da*  -  treatrvater  eala 

Angui  lla  mat  rat  a,  Aaartcan  **1 

462 

(10.3) 

23 

(2.0) 
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(0.3) 

559 
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1,303 

(108.0) 
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(1.5) 

463 
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(2.5) 
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(1.0) 
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(10.4) 
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Aloe  a  medlocrle,  hickory  ehad 

8  ttviHii  t  la  tjrrannu*.  Atlantic  menhaden 

i'tu  e^ied tajvja .  glvurd  ahad 

>’?  •«.••**  j,eter’eree,  thraadfln  ahad 

J.  398 

0.1) 
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(0.4) 
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(<0. 1) 

16,562 

(33.8) 

85 

(0.4) 
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(35.1) 

87 
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384 
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i  dae  -  aurhovle# 

An  ho*  aii  t  :  *•■  i_^ll  bay  anchovy 
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(22.3) 

1,305 

(0.3) 
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■'  !4'r*  ‘halo  pickerel 
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<1 
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379 

(12.8) 

521 

(24.7) 

1 

(-0.1) 

209 

'4.0) 

87 

(6.5) 

'.59 

(30.4) 

884 

(5.0) 

1 

(0.3) 

196 

(5.6) 

497 

(12.;) 

154 

(10.2)  1 

Kei’Tillae  ■  ne<!leflahe* 

•'  'r‘ &  ■  ■  marine.  Atlantic  needieflah 

9 

(0.1) 

2 

(0.9) 

1 

(-0.1) 

1 

(0.4) 

1 

(-0.1) 

«  1 

(0.3) 

4 

(<0.1) 

<1 

(0.1) 

..  rpr  1  lae  at  ’111  tehee 

‘  1  *a  '-e  *  r  r  1  1 1  ua  ,  nunai  chog 

869 

(6.6) 

21  ,4  76 
(30.0) 

4,680 

(13.4) 

3.964 

(7.7) 

806 

(0.9) 

85G 

n.D 

3,805 

(’.7.1) 

2,100 

(7.0) 

9,748 

(18.3) 

269 

(0.3) 

:« 

P  **■  •  '■  ■  !««■  i  1  vahea  rare 

afflnla,  aoaqul tof  lah 

2 

(«0.1) 

'1 

(-0.1) 

1 

AT  :•*  :  ;  fililae  -  aflveralJae 

*v  1  *  ’  e  •  v  .  1 ;  u*  ,  t  1  1pw*t  er  silver aide 

«*•.  t:a  «oer.  1  dla.  Atlantic  ativeratdc 

l 

<*0.1) 

806 

(1.8) 

1,936 

(1.81 

414 

(0.1) 

b 

(•0.1; 

806 

(1.8) 

i  ,63b 
(1.0) 

1,235 

(0.9! 

12 

(•0. 1  1 

39 

(• 3.1) 

414 
(0.  3) 

'  1 

(-0.1) 

54) 

(1.2) 

646 

(0.6) 

696 
(C .  4  ) 

M  re*  an  3  r»»i 

■  *  .  •  •  '  err.  pi  erlah 


<1 

('0.1) 


<1 

'0.1) 


1 

(0.*; 


<0.i) 


^AD-A149  547  CHARLESTON  HARBOR  DEEPENING  PROJECT  CHARLESTON  HARBOR  3/3 
AND  SHIPYARD  RIVER  SOUTH  CAROLINA(U)  CORPS  OF  ENGINEERS 
CHARLESTON  SC  CHARLESTON  DISTRICT  APR  76 


UNCLASSIFIED 


F/G  13/2 


NL 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  Of  STANDARD'S  I%.<  A 


TABLE  17  (continued) 


Otganian* 


Clouter  Ho.  1 


Stapling  fit* 

Clout. c  Mo.  2 _ »u.h.  P.tl  - !!*12_ 


April  July  Novanbar 


April 


July 


Nov«^>cr  April  July  Novanbar  April  July  Novanbar 


FUhaa 

1  2  <1  <1 


i^jonla  mac rochlru* ,  blueglll 

Lep  «la  mlcrolophua,  radaar  auofiah 

leg^nl*  punctatu*.  a  pot  tad  sun  flab 

r.-pfer  j*  aalaolde*.  largaaoutb  baaa 

p.'im-il*  annul  aria,  whit*  crapplc 

1 

(<0.1> 

3 

(0.1) 

L 

(0.1) 

18 

(1.8) 

1 

(0.1) 

24 

(0.7) 

23 

(3.2) 

47 

(1.3) 

(<0.1> 

3 

(0.8) 

1 

(<0.1) 

1 

(0.1) 

6 

(1.3) 

14 

(0.3) 

(<0.1) 

1 

(<0. 1) 

16 

(0.6) 

421 

(3.1) 

5 

(0.5) 

11 

(3.3) 

9 

(0.9) 

<1 

('0.1) 

<1 

(<0.1) 

2 

(0.5) 

14 

(0.4) 

(■•0.1) 

<1 

(<0.1) 

<1 

(0.2) 

148 

(2.1) 

10 

(0.4) 

<<0.1) 

5 

U.4) 

9 

(0.9) 

tt r . ; la*  -  parch## 

°r  r  ca  fUvtlctDi,  yallow  parch 

4 

(0.2) 

3 

(0.3) 

2 

(1.0) 

6 

(0.2) 

14 

(0.5) 

4 

(C.4) 

3 

(0.1) 

6 

(0.3) 

2 

(0.5) 

p-nat  -■!  la*  -  bluaflahaa 

.‘"■mar^mua  aaltatrlx,  bluaflab 

3 

(0.1) 

1 

(<0.1) 

rang  Ida*  -  Jacfca  and  poaipanoa 
•ran*  hlppoa,  crtvalla  Jack 

6 

(0.1) 

20 

(0.6) 

1 

(<0.1) 

9 

(0.2) 

■  >rT*Ma*  -  aojarra# 

fcuc  inoatomua  gula,  allvar  Janny 

3 

(<0.1) 

41 

(0.1) 

8 

('0.1) 

17 

('0.1) 

S-ia*ilda*  -  druaa 

fUt  *.  rd  1*  1  la  chrraura,  ailvar  parch 

m.?*cloQ  nebuloau* ,  apotced  aaatcout 

.  et‘'i[o«u*  xao thurua ,  apot 

M..:op_aoo  ucdoiatua,  Atlantic  croakar 

7 

(0.3) 

19.548 

(29.3) 

158 

(0.3) 

2.783 

(8.1) 

3 

(0.1) 

5 

(0.3) 

2.826 

(0.1) 

26 

(<0.1) 

29 

(1.5) 

75,425 

(85.4) 

4,944 

(1.4) 

1,341 

(9.9) 

3,058 

(2.5) 

2,442 

(1.8) 

10 

(0.1) 

76 

(0.4) 

12 

(0.6) 

32,473 

(38.8) 

1.701 

(0.6) 

1,375 

(6.0) 

3 

(<0.1) 

1 

('0.1) 

1 

(0.1) 

1,987 

(1.0) 

9 

<'0.1) 

H.  g  ; .  '.dae  -  millets 

i  cephalua,  atripad  aullat 

2,053 

(36.3) 

1.228 

(9.8) 

4 

(1.4) 

1,582 

(36.8) 

35 

(4.4) 

22 

(4.2) 

830 

(22.7) 

24 

(2.2) 

2 

(0.3) 

1.488 

(31.9) 

429 

(5.5) 

9 

(2.0) 

•,*»btlda«  -  gob  la* 

yvortbodua  lyrlcua.  lyra  goby 

2 

(<0.1) 

<1 

(<0.1) 

406 

(0.2) 

404 

(r0.i) 

139 

(<0.1) 

-M  uflluj  haatatua,  abarptall  goby 

l<.Mtffl«llua  ahufeldti,  freahwatar  goby 

ik>btoaoaM  boaci,  naked  goby 

1 

(<0.1) 

37 

(0.1) 

1,212 

(0.2) 

2,121 

(4.7) 

1.081 

(2.4) 

889 

(3.8) 

403 

(0.1) 

416 

(0.2) 

2,035 

(2.7) 

1 

(<0.1) 

3 

('0.1) 

3,282 

(4.7) 

397 

(0.1) 

1,218 

(0.6) 

1,386 

(2.5) 

361 

(0.8) 

1 

('0.1) 

1,403 

(2.9) 

267 

('0.1) 

K  da*  -  lefcey*  flouodar* 

1 1  r  ?•**  croaaotua.  fringed  flounder 

?••■#  1  lchthy#  dmtatua,  euaaaer  flounder 

>a!  ■*  1  Uhchy#  lethoat lgna ,  aoutharn 

flounder 

7 

(0.5) 

9 

(0.1) 

1 

(<0.1> 

1 

(0.1) 

2,922 

(1.5) 

9 

(0.2) 

1 

(0.3) 

1,220 

(0.9) 

2 

(0.1) 

9 

(0.2) 

1 

(0.1) 

1,383 

(1.0) 

4 

('0.1) 

6 

(0.2) 

1 

(0.2) 

•  '  da*  -  aolea 

*a  aaculatui,  hogchokar 

1 

(<0.1) 

1 

(<0.1> 

1 

(<0.1) 

l 

(<0.1) 

<1 

('0.1) 

'1 

('0.1) 

<1 

(<0.1) 

Total  flahea 
epee  lea) 

26 , 7 18 
(99.9) 

44.551 
(118. 3) 

5,066 

(7.3) 

111.133 

U67.0) 

35,538 

(257.1) 

17,981 

(74.9) 

9,138 

(49.1) 

8,938 

(37.7) 

2.802 

(10.4) 

49,003 

(102.0) 

29,676 

(137.7) 

8,617 

(30.9) 

invertebrate* 

i-n  -• .  :•*  -  nra*a  ahrlapa 
*  ..ea.  :-.*:**  ,  graaa  ahrinp 

50 , 8b0 
(24.7) 

357,416 
(247. 7) 

c.039 

(0.4) 

307.312 

(122.0) 

980,016 
(663.  3) 

334,09) 

(104.8) 

56,177 

(13.D 

10,093 

(2.0) 

2 

('0.1) 

138,116 

(53.3) 

449,175 

(304.3) 

112,711 

(35.1) 

.*  a*  -  p*r.ai  1  ahrlapa 

•  ** t  l  * *r i  _u  .  whit#  ahrinp 

11.759 

(D.5) 

481 

(2.1) 

50,668 

(6\ . 5) 

20,809 

(25.0) 

160 

(0.7) 

;**  -  •vlnsntng  craba 
<  -r  l_fua,  blue  crab 

1,635 
(94.  6J 

15 

(1.2  l 

:  .216 
U.l) 

2.761 

(3.1) 

8  ,151 

(32.4) 

809 

(1.4) 

1,638 

(30.4) 

425 

(1.9) 

2 

(0.7) 

2,011 

(42.7) 

2,864 
(Li. 8) 

676 

u.n 

'  ••!  invertebrate# 

•r*  1 *• ; 

52.495 
(119. 3) 

169 . 1 90 
(262.4) 

5.716 

n.M 

110.073 

(125.1) 

1,0)8,835 

(757.2) 

314.902 

(106.2) 

57.81' 

(43.5) 

10,518 

(3.9) 

4 

(0.7) 

140.127 

(96.0) 

472,848 

(341.2) 

113.547 

(36.8) 

■ • .  r*»n . ana 
a^ei  ;##, 

79.2  H 
(•19.2) 

U 1, 741 
t  3HC . 7  i 

t 0,802 

(10.9) 

421,206 

(292.1) 

1.074  .371 
(1,014.)) 

352.885 

(181.1) 

66.95) 

(92.6) 

19.456 
(41 ^6) 

2,806 

(11.1) 

189.131 

(201. 3) 

502.523 

(478.9) 

122,164 

(67.7) 

* 


r fpinr  if#  in  total*  due  to  rounding  of  mean  value*. 
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Species  Cor  sit  ion  of  Fish  Captured  in  Charleston  Harbor  Dumping  Area 


Fanily  &  Species 


of  Specimens  Length  Range  (mm) 


Carcharhinidae 

Mustelus  can  is 

i 

641 

r 

Rajidae 

Raja  eglanteria 

i 

477 

'  -  Engraulidae 

Ar.choa  hepsetus 

12 

100-119 

m  Syncdontidae 

ye  Synodus  foetens 

144 

140-339 

Ogcocephalidae 

Ogcocephalus 

1 

59 

v-\  Gadidae 

i,\-.  Urophycis  reqius 

1 

188 

1m  Syngnathidae 

0  Centropristis  striata 

12 

71-182 

***  Diplectrum  formosum 

1 

91 

Caranqidae 

Carar.x  orysos 

1 

164 

Decapterus  macarellus 

10 

122-144 

Decapterus  punctatua 

4 

133-173 

►  Lutjanidae 

Lutjanus  analia 

8 

76-126 

Gerreidae 

Eucinostomus  argenteua 

1 

90 

Eucinostomus  gula 

1 

78 

Fonadasy idae 

■  Orthopristis  chrysoptera 

■mm 

1 

122 

SS  Sparidae 

[  •  Stenotomus  caprinus 

IS 

75-120 

,*•  Layodon  rhonboides 

3' 

105-118 

•  . 

.  ..  Scianidae 

.  •  Bairdiella  chrysura 

1 

140 

•_  Leicstonus  xanthurus 

10 

135-155 

V  Trichiuridae 

Trichiurus  lepturus 

1 

216 

Stromateidae 

Peprilus  triacanthus  ■■ 

50 

105-144 

Trigl idae 

Prionotus  evolans 

3 

103-118 

_  Prionotus  scitulus 

9 

101-121 

£ 

r  Bothid.ie 

AncyclOwSettd  -jcadrocel lata 

4 

146-199 

■  Ci tharicthys  spilopterus 

26 

53-81 

'  Scophthalmus  aquosus 

1 

119 

Balistidae 

'  ■  J  Balistes  capriscus 

1 

122  . 

^  Monocar.thus  hispidus 

1 

54 

Total  No.  328 

1 


TAB  LI  19 

SPECIES  COMPOSITION  OF  BENTHIC  AND  FREE-SWIMMING  INVERTEBRATES  CAP¬ 
TURED  IN  CHARLESTON  HARBOR  DUMPING  AREA. 


•  -.1 


APPENDIX  A 


ECONOMIC  DATA,  EXTRACTED  FROM  U.  S.  ARMY  CORPS  OF  ENGINEERS  SURVEY 
REPORT,  CHARLESTON  AND  SHIPYARD  RIVER,  SOUTH  CAROLINA.  COMPLETE 
DOCUMENT  IS  AVAILABLE  AT  U.  S.  ARMY  ENGINEER  DISTRICT,  CHARLESTON, 

SOUTH  CAROLINA 


Type  of  Benefit 

Charleston  Harbor 

Shipyard  River 

Savings  in  Transportation 
Cost  s 

(L)  Petroleum  Products 

$4,428,000 

$716,000 

(2)  Containerized  Cargo  1,100,000 

- 

(3)  Dry  Bulk  Cargo 

a.  Ore 

- 

648,000 

b.  Oil  &  Grains 

369,000 

- 

Reduction  in  Hazards  to 
Navigation 

33,000 

- 

TOTALS 

$5,930,000 

$1,364,000 

Estimated 

First  Costs  and  Annual 

Charges 

Item 

Charleston  Harbor 

Shipyard  River 

Federal  First  Costs 

$  23,688,000 

$1,979,000 

Non-Federal  First  Costs 

3,498,000 

1,212,000 

TOTAL  FiRST  COSTS 

$  27,186,000 

$3,191,000 

Annual  Charges 

Fede ra I 

$  2,766,000 

$  508,000 

Non- Fede  ra 1 

329,000 

436,000 

TOTAL 

$  3,095,000 

$  944,000 

Excess  Annual  Benelits 

Bent  1  i  t-i!uu  P.al  i o 

$  2,835,000 

1.92 

$  420,000 

1.44 

Table  of  Contents 


Page  No 


U.  S.  Department  of  Agriculture,  Soil  Conservation 
Service 

Department  of  Health,  Education  and  Welfare 

Federal  Power  Administration 

U.  S.  Department  of  Interior 

U.  S.  Environmental  Protection  Agency 

U.  S.  Department  of  Commerce 

U.  S.  Coast  Guard 

Advisory  Council  on  Historic  Preservation 

South  Carolina  Wildlife  &  Marine  Resources  Dept. 

South  Carolina  State  Ports  Authority 

South  Carolina  Electric  &  Gas  Company 

Honorable  James  R.  Mann 

Honorable  Clyde  M.  Dangerfield 

Honorable  James  B.  Edwards 

Honorable  Harris  P.  Smith 

Honorable  L.  Mendel  Rivers,  Jr. 

Honorable  John  E.  Bourne,  Jr. 

Airco  Alloys  and  Carbide 
Amerlux  Steel  Products  Corporation 
Amobelge  Shipping  Corp. 

Associated  Container  Transportation  (USA) 

Bagnal  Lumber  Company 
Bowman  Transportation,  Inc. 

Braswell  Shipyards,  Inc. 


Daniel  Construction  Company  B-23 
Del  Monte  Terminal  B-23 
E.  I.  DuPont  De  Nemours  &  Company  B-24 
Exxon  Company,  USA  B-24 
General  Electric  Company  B-25 
Harley  Corporation  B-26 
Hoechst  Fibers  Incorporated  B-27 
LBC&W  Industrial  B-28 
Leigh  Textile  Company  B-28 
Lifetime  Doors,  Inc.  B-29 
Lockwood  Greene  Engineers,  Inc.  B-29 
The  Maritime  Association  of  the  Port  of  Charleston  B-30 
Jack  McCarthy  B-31 
Newton  International  Corporation  B-31 
Overnight  Transportation  Company  B-32 
Palmetto  Shipping  and  Stevedoring  Co.,  Inc.  B-32 
Pilot  Club  of  Charleston  B-33 
Price  Paper  Corporation  B-34 
Reeves  Controllers  Division  B-34 
Saco-Lowell  Corporation  B-35 
Seaboard  Coast  Line  Railroad  Company  B-35 
Seatrain  Lines,  Inc.  B-36 
South  Atlantic  Terminals,  Inc.  B-36 
South  Carolina  National  Bank  B-37 
Southeastern  Maritime  Co.  B-38 
Street  Brothers  B-39 
Tindall  Concrete  Products,  Inc.  B-40 
Utica  Tool  Company,  Inc.  B-40 
Wilbur  Smith  and  Associates  B-41 
White  Stack  Towing  Corporation  B-42 


United  States  Department  of  the  Interior 
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